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An endeavour has been made to arrange a new set of handy, clear, and 
correct Mathematical and Nautical Tables, for the use of the Student 
and expert Practitioner in Mathematics, Navigation, Nautical Astron- 
omy, Steam, Surveying, &c. 

It is essentially necessary that a Table of common Logarithms should 
be perfectly correct j these are therefore drawn from the most trust- 
Worthy sources. After comparing the best FrencB and German Tables 
with the English, it is found that none are better than our own, 
and in fact, in the majority of cases, they are evidently copied from 
English works. Hence the best English authorities have been closely 
followed. 

One or two of the minor Tables are new, having been calculated 
from more accurate formulas. 
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INTRODUCTION. 



INTRODUCTION 

TO THS 

LOGARITHMIC TABLES, 

SHEWING HOW THEY ARE USED.* 



Xogarifhms are numbers employed to facilitate the process of 
numerical calculation, and are really indices of roots and powers. 

Logarithms generally consist of two parts — the Index or Charac- 
teristic, and the Mantissa. 

The Index or Characteristic indicates or tells us of how many 
integrals the corresponding natural number consists. The Index 
is one less than the number of places or digits. For instance, 
the Index of the numbers — 

2, 23, 234, 2345, 23456, &c., is respectively 
0, 1, 2, 3, 4, &c. 

The Mantissa is the annexed decimal part of the Logarithm; 
it means something over or thrown in. 

Log 2=0-301030 Log 20= 1-301030. Log 200=2-301030 

Log -2=^-301030 Log -02=2-301030 Log •002=3-301030 

In these examples the Mantissa is -301030, and the Indices the 
numbers on the left in each casa. Observe that in the case of 
decimals the Index is minus. The Index is unity for the decimal 
place, and plus one for each cypher, but <dways for decimals a 
minus quantity. It is so easy to furnish the Indices, that they are 
never given in the Tables; the student has to supply them himself. 

We will now explain a little more in detail what a Logarithm 
really is. Starting with a second definition, — the Logarithm of a 
number is that power to which the base must be raised to give that 
number. For mstance, 2'= 8. Here Logarithm of 8 to the base 
2 is 3, because 2 must be raised to the power of 3 to give 8. 
Again, 3^^=243 ; so then Log 243 to the base 3 is 5. The base 



* 

used in tbe majority of cases is 10, because it gives greater facilities 
in calculations than any other number. 10'= 1000 r-. Log iolOOO= 
8. Notice here how the Logarithm is written, and where the 10 is 
placed. Log 8 243=5 means that the Logarithm of 243 to the 
base 3 is 5. Again, Log j 2=-201030; this might have been 
written 10«>^<»<>=2. So again. Log lo 243=2-385606; or 10^**««« 
=243, t. €., 10 to the jpower of 2-385606 gives 243. We are so 
accustomed to raising 2 to the power of 2 (2*), or 2 to the power of 
3 (2'), that we do not suflSciently realize the fact that it is 
possible to raise 2 to the power of -301030 (2'^^'^). 

We now proceed to shew how integral numbers are taken from 
the Logarithmic Tables. 

(1.) Find from the Tables the logarithms of 291, 2915, 29159, 
and 291597. Turning to page 21 of the Table of Natural 
Numbers, we find 291 in the left hand column, and close to it, 
on the same line to the right, 463893; this is the Mantissa, which 
is written -463893; the decimal part only is given; as 291 consists 
of three figures, the Index, being always one less than the number 
of integers, . - . Log 291 » 2-463893. 

Again, Log 2915 is found on the same page and in the same 
line as 291, in the column headed 5 at the top (for convenience 
the 5 is also at the foot); then under 5 we have Log 2915= 
3*464639, the characteristic 3 being supplied as before. 

The two other Logs are thus found : — 

Log 29150=4-464639 149 149 Log 291500=5-464639 
9= 134 _? _!L 97= 144 



1341 lOM 

1341 



Log 29159= 4-464773 ^ Log 291597=5-464783 

■■■■ ■—■■■■ ■ ^"-' ■ '-- - 

The above process may be thus explained From the Tables 
we can find the Logarithm of any number consisting of four or 
less digits, or from 1 to 10000; but the same Tables also give us 
higher numbers, by supplying, in the extreme right hand column, the 
proportional difference. In this right hand column is the propor- 
tional difference for every 100, so that, knowing the proportional 
difference for 100, it is easy to find it for any other number, 
by multiplying by the number, and marking off a number of 
decimal places corresponding to the number by which we multiply. 
In the above cases the proportional difference is 149, taken from 
opposite 291 from the extreme right hand column ; this is multi- 
plied by the 9 and 97 respectively; and in the case of 29159 one 
decimal place is omitted, and in the second two^ the numbers so 
found are added to the last figures of the Mantissa in each case. 
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The reverse of the above process is to find the number Sorres- 
pondinff to a Lofi:arithm. 

^ Ex. 2. Given 5-608267 and S-608341, find the natural numben, 
corresponding to these Logarithms. Turning to the Tables, we 
find on page 23 of the Table of Natural iNumbers the nearest 
Mantissa corresponding to and below '608267 is '608205, which 
gives us the integers 4057. 

We place them thus — -608267 

;608205 

107)6200(58 
535 

^ 850 
856 



an 



.*, the number is 405758. 

We place the one Mantissa under the other and subtract, then 
look at the right hand side for the proportional difference 107, and 
divide the remainder by it, after affixing two ciphers to the 
remainder. If the 107 had been greater chan the 6200, then the 
figures sought would have consisted of cyphers. Again, had we 
had a remainder after using our two cyphers, we might have 
still gone on with the division, and annexed a decimal place to the 
405758. The number sought is 405758, consisting of six integers, 
because the index is a Jive. 

For the natural number for 3*608341, we find the nearest 
Logarithm below it on p. 23 to be '608312, corresponding to 4058. 

•608341 
-608312 

107)2900(271 
" 214 




A the number is 4058*271. 

Logarithms greatly facilitate ' and abbreviate Calculations i 
multiplication becomes addition; division^ suhtrddtion } raising to a 
powevy multiplying^ and extracting the root^ division4 
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Ex.— Multiply 481-05 by 75-7. 
Log 481-05 = 2-682190 
Log 75-7 =1-879096 

36415*46 = 4-561286 

21 



119)6500(546 
595 

550 
476 

740 
714 

The two Logaxithms are simply added together, and the natural 
number corresponding to the logarithmic sum taken out. By multi- 
plication the answer would be 36415*485 ; thus it is seen that we 
obtain an answer sufficiently near for all practical purposes by a 
simple and expeditious method ; and were the Logarithms carried 
out further in the Tables, and differences given in decimal fractions, 
we should obtain an exact answer; but the process would be too 
tedious, and nothing worth gaining would be attained by it. Such 
numbers as 75-7, 757, 7*57, 7570, 75700, &c. have all the same 
Mantissa; so that if we were dealing with all these numbers, only 
one Mantissa, -879096, would have to be taken out from the 
Tables opposite 757. 

Ex.— Divide 4876*5 by 9874*6 and by 413*75. 

Log 4876*5 = 3*688108 Log 4876*5 = 3*688108 

Log 9874-6 = 3*994519 Log 413-75 = 2-616738 

Log -493843=1/693589 Log 11-7861 = 1*071370 

51 145 

88)3800(43 370)22500(61 

852 2220 

*^0 300 

264 370 
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The nearest Logarithm is in each case obtained from the 
Tables, and subtracted. It must be noticed that in the first case 
we have only put down 51, because the Logarithm in the Tables 
agrees all but the last two figures; those two only are put down, to 
save trouble and time, then subtracted. In the second case the first 



tBree figures agree and the second three differ. The figares 4S< and 
61 are found as m the previous cases. In the left hand examplie 

observe particulariy how the 1 is obtained 4 from 8 you cannot, 

then 3 from 4 is — 1, wntten 1. After these examples we shall 
assume the student thoroughly understands how to find the rest of 
the integers required in the answer beyond the first four. 

Raise 27*1 to the power of 8 4*101 to the power of 5 and 1*7 
to the power of '03. 



To the third power. 
Log 27*1 = 1*43296^ 

3 

Log 19902*4 = 4*298907 

To the power of *03. 
Log 1*7 = *23044a 

*03 



To the fifth power. 
Log 4*101= *612890' 

5 

Log 1159*97 = 3*064450 

( 19902*4 
Answers, < 1159*97 
I 1*0164 



Log 1*0164 = *00691347 
Ex. — Find the square and cube root of 41*874 the ninth root 
of 442; and the eighth root of the cube of 650. Or the problem 

i i i 

may be put thus: Find the value of 41*874 , 41*874 ,.442 , and 

I 



650 



Square root. 
Log 41*874 = 2 )1*621944 

Log 6*471= *810972 

Ninth root. 
Log 442 = 9)2*645422 

Log 1*9676 = '298935 ' 

Answer, 1*9676 

Answer, 11*346 

Ex.— Find the Cube root of *425, *0425 and *0000425. 

Cube root. 

= S)3 + 2-628389 



Cube root^ 
Log 41*874 = 3 )1*621944 

Log 3*47254 = -540648; 

Eighth root of the Cube. 
Log 650 = 2*812913 
3 

8 )8-438739 
Log 11*346 = 1*054842 



Cube root. 

Log -425 =T-628389 = 

Log -75184 = 

Log *0425 =¥628389 = 

Log *348976 = 

Log *0000425 ="5^628399 = 



Log *0348976 



1*876129 Answer, *7518« 

3 )¥+ 1*628389 
T542796 Answer, *348976 

3 )6"+ 1*628389 
= 2'*542796 Answer, 0-34897^ 



The point these examples illustrate is this, that when we aro 
finding the root of a decimal quantity we have to increase the 
index till it is exactly divisible by the integer, and the number by 
which it is increased has to be carried on as in ordinary division 
for the next dividend. 

The next step will be to shew how the Logarithms of Sines, 
Cosines, Tangents, Secants, &c., are taken out from the Tables, 
for Minutes and seconds of Arc. 

Ex. — ^It is required to take out the Logarithmic Sine, Cosecant, 
Tangent, Cotangent, Secant, and Cosine of 30' 81' 32" (p. 63), 

Sine. 

Log Sin. 30O 31' ^ 9-705683 357 

32" =^ 114 32 

.*. Log Sin. 30^ 31' 32" =± 9-705797 714 

"' "" ■ ■ ^ ' 1071 

114-24 



Cosecant. 
Log Cosec. 300 31' — 10-294317 357 

32" = 114 32 

Log Cosec* 30<> 31' 32" s±: 10-294203 "tU 

' ^ 1071 

114-24 1 



Tangent. 
Tan. 300 31' «. 9.770437 481 

32" t=: 154 * 32 

Tan* 300 31' 32" ts 9-7 70591 962 

'^' " ■ 1443 

153-92* 

* - — ; 

Cotangent. 
Cot. 300 31' = 10-229563 481 

32' = 154 32 

Cot 300 31' 32" = 10-229409 "962 

" = 1443 

153-92 



XI 



Secant. 
Sec. 300 31' = 10-064754 

3S" = 39 


124 
32 


Sec. 30« 81' 32" = 10-064793 


248 
372 




39-68 


Cosine. 
Cos. 300 31' = 0-935246 
32" = 39 


124 

32 


Cos. 30O 31' 32" = 9-935207 


248 




872 




39-68 



First observe, that the differences are the same for Sin. and 

Cosec. (sii); for Tan. and Cot. (j^) for Cos. and Sec. (c5k)» ^^^ 
in each pair the difference is additive in one case, and subtractive 
in the other (the Co's.) 

Now must be shewn the method of finding the arc or angle 
corresponding to a given Logarithm. Let the arcs corresponding 
to (a) Log Sin. 9-961195; (6) Log Cos. 9-963000; (c) Log Tan. 
9-616200; and {d) Cotan. 9626500 be required. 

(a) Looking in the Table of Logarithmic Sines for 9-961195, 
we find the nearest to it, and below it is Sin. QQ^ 8', represented by 
9-961179, and that the difference is 93 (p. 56). 

{h) For the Log Cosine 9-963000 we find the nearest, and above 
it is 230 18', represented by 9-963054, the difference being 91. 

(c) For Tan. 9-616200 the nearest hehw it is 22 o 27', represented 
by 9-615151, difference being 596. 

(d) The nearest Log Cotangent to 9*626500, and above it is 
670 3'^ represented by 9-626797, with a difference of 586 (p. 55). 

They may be arranged thus to find the seconds: — 

Sine. Cos, 

Log Sin.requh-ed, 9-961195 9-963000 

Sin. nearest, 9-961179=6608'17'' 9-963054=Cos. 230 18' 59" 



93)1600(17 
93 


91)5400(59 
455 


670 
651 


850 
819 


19 


31 



zai 



Tan. Cotan. 

Log Tan. req[uired, 6-916200 9-626500 

151=;^22o 27' 8" 797=670 3' 50" 



596)4900(8 586)29700(50 
4768 2930 



132 400 



It is usual to omit, as previously pointed out, the- figures that 
agree. 

The nearest Log in each case is taken out, for the Co,^s we 
take the Logarithm above the one given; for the Sines^ Tans,^ and 
Secants^ the nearest hehw. 

The number of degrees is to be found at the top or bottom of 
thfr page; for instance, 30® at the top, and 59® at the bottom. 
When the degrees are found at the top of the page, the minutes 
are seen in the left hand column running down the page; but 
when they are found at the bottom, as from 45® to 90®, then we 
must lodi for the minutes in the right hand column, from 1' to 
60', running up the page. To know when to add or subtract the 
difference, you must run your eye down or up the column of 
Logarithms ; and if they are decreasing, subtract ; if increasing, 
then add. For instance, in correcting, to find Log Sin. 30® 31' 
32" : having found 30® at the top of the page and 31' in the left 
hand column, I take out 9*705683 the difference is seen between 
the columns headed Sine and Gosec. ; this is taken down and 
multiplied by the 32 ; then looking down the column of Sines it is 
found that they are increasing, therefore the difference, 114, is 
added, — ^while, on the contrary, in looking down the column of 
Cosecants, as in the next case, we find they are decreasing, and so 
we subtract. When the Logarithm is taken from the bottom of 
the page, as from 45-® to 90®, you must look up the page to see if 
the Logarithms, are increasing or decreasing. 

Table L, (p. 17). 

Table I gives the Logarithmic Sines, Tangents, Secants,. &c., 
for every point and quarter-point of the compass. These Logs. 
are very useful in windward and current sailing, &c. 

Table II (p. 17). 

Table 11. is the ordinary Logarithmic Table of Natural Numbers, 
from 1 to 10,000 but from which higher numbers can be found, 
as we have already explained. 
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Table in., (p. 83.) 

Table HI. is the Table of Logarithmic Sines, Cosecants, &c. ; 
it facilitates, to a very great extent, calculations in Navigation, 
Nautical and Spherical Astronomy, and kindred subjects. 

Table IV., (p. 78.) 

Table IV. contains the Natural Sines and Cosines. The student 
must place a decimal point before each if he would use them ; 
but they are of little value, as it is a vast deal easier to use the 
Logarithmic Sines and Cosines instead. If the Natural Tangent 
is required, the student must divide the Natural Sine by the 
Natural Cosine: Cotangent is found by dividing the Cosine by 
the Sine ; the Secant by dividing unity by the Cosine, &c. All 
these Natural Sines, Cosines, <&c., are easily obtained from the 
Logarithmic. 

Tables V. and VI., (p. 88.) 

Tables V. and VE. are the Traverse Tables, which are used more 
by seamen than by any one else — they are of the very greatest 
importance. The student who wishes to understand the full 
import of these tables must consult the treatise on Navigation in 
Collins's Science Series. 

Table VH., (p. 149.) 

Table VII. is useful in " Lunars " for finding the proportionate 
change in time corresponding to a change in a lunar distance 

Table VIIL, (p. 165.) 

Table Vm. is the Table of Meridional Parts, used by seamen 
to work out problems in Mercator's Sailing. They are exceed- 
ingly useful; their trustworthiness depends upon the depression 
to which they are calculated. As the earth is flattened toward 
the poles, Mercator's Sailing is not to be depended upon in ex- 
tremely high latitudes ; but then this is of no consequence, as no 
ordinary individual wishes to go there. 

Table IX., (p. 171.) 

Table IX. contains the Hyperbolic or Natural Logarithms of 
all numbers from 1 to 1200. They are very useful to students 
studying Steam, &c. Table IX. continued (p. 175) has been 
especially calculated for such students to work out problems con- 
nected with the horse power and pressure at different grades of 
expansion. Hyperbolic Logarithms are used in the same manner 
as the Common Logarithms when multiplying, dividing^ &c. 
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Table X. — Reduction op Latitude— Angle of Vertical, 

(p. 175.) 

Through the sphieroidal form of the earth, the radii of the earth 
are not normals to the earth's surface, except at the poles and 
equator ; the deviation of these radii from the vertical is termed 
the angle of the vertical. In working out the longitude by lunar 
observations, these angles are subtracted from the latitude of the 
observer, to adapt the latitude to the spheroidal shape of the earth; 
or they are used in correcting the altitude in a lunar distance. 

Table XI., (p. 176.) 

Table XI. is the Correction to be subtracted from the Altitudes 
of celestial objects, to allow for the refractive power the atmosphere 
exerts on rays of light in passing through it. 

Table XIL, (p. 180.) 

Table XII. gives the Depression and Distance of the Visible 
Horizon due to the elevation of the eye of the spectator above the 
level of the sea. The Depression or Dip is always sub tractive from 
a given altitude. 

Table XHI., (p. 180.) 

Table XIII. shews the value m feet per second— from knots per 
hour; also knots per hour m the feet per second. Take, for in- 
stance, 7. If the vessel is going 7 knots per hour, that corre- 
sponds to 11.815 feet per second. Again, if a ship is going 7 feet 
per second, that is at the rate of 4.147 knots per hour. 

Table XTV., (p. 180.) 

Table XIV. gives the multiples for converting the Common 
into Natural or Hyperbolic Logarithms, and the Natural or 
Hyperbolic into Common. The following illustrations of the 
manner in which they are employed are given : — 

Find the Hyperbolic Logarithm of 950. First take the Common 
Logarithm of 950=2.977724. 



2. 


4.605170 


9 


2.0723266 


7 


.1611809 


7 


161180 


7 


16118 


2 = 


460 


4 = 


92 


Log €950 = 


6.8564625 



XV 



Find the Common Logarithm of 960, given that the Hyperbolic 
Logarithm is 6.866933. 



6. - 


2.605767 


8 - 


3474356 


6 = 


260576 


6 - 


26057 


9 = 


3908 


3 = 


130 


8 = 


13 



Log ,„ 960 = 2.9822710 



'o 10 



Table XV., (p. 181 ) 

Table XV. saves a little trouble when degrees, minutes, and 
seconds of arc have to be converted into time, or vice versa^ when 
time has to be converted into arc. 

Table XVL, (p. 182.) 

Table XVI. contains the Parallax of the Planets in Altitude, 
which has to be subtracted from the refraction, or else added to 
the Altitude of the Planets, after the refraction has been sub- 
tracted. 

Table XVII., (p. 183.) 
Table XVII. is part of Table XII. repeated for convenience. 

Table XVHI., (p. 183.) 

Table XVm. contains the Reduction for the Moon's Equatorial 
Parallax. The student will not be able to fully comprehend this 
and the following tables, until he is some way advanced in the 
study of Nautical Astronomy. A work on the subject will be 
found in Collins's Science Series. The parallax of the moon found 
in the Nautical Almanac is calculated with the equatorial radius 
of the earth ; and as the spectator is generally in other latitudes, 
1^18 parallax has to be reduced according to the latitude, for 
wherever else he may be, his radius is less. 

Table XIX., (p. 183.) 

Table XIX. is to Correct the Altitude of the Sun for Parallax, 
and is always to be added. 
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XVI 

Table XX., (p. 184.) 

Table XX., or the Augmentation of the Moon's Semi-diameter, 
is a correction to be applied to observed altitudes of the moon. 
The semi-diameter of the moon given in the Nautical Almanac 
for any day is the apparent semi-diameter when seen in the 
horizon ; but as the moon rises in the heavens her apparent semi- 
diameter increases ; therefore, to find the true semi- diameter, to 
enable the student to correct an apparent altitude, we must increase 
it by the quantity in the tables corresponding to the given semi- 
diameter and altitude. 

Table XXI., (p. 185.) 
Table of every point and quarter point of the compass. 



TABLE L 

LOGARITHMIC SINES, TANGENTS, AND SECANTS, TO EVERY 
POINT AND QUARTER POINT OF THE COMPASS. 



TABLE II. 

LOGARITHMS OF COMMON NUMBERS, From 1 to 10,000^ 



I 







TABLE I. 




LOGARITmilC SINES, TANGEJITS, AND SECANTS, TO EVEKY rolNT 








ASO gnAKTEE POINT OF THE COMPASS. 




i 


Sino. 


Coaine. 


Tangdnt. 


Cotang. 


Secant. 


COMC. 


1 







0.000000 


10.000000 


0.000000 


InEnita. 


10.000000 


Iniltiitc. 


8 




"i 


8.690788 


0.999477 


8.691319 


11.308681 


10.000523 


11.309204 


•J 




4 


8,991302 


9.997904 


8.993393 


11.006602 


10.002096 


1.008698 


n 




i)| 


9.16B520 


9.995274 


9.171247 


10.828753 


10.004728 


0.833490 


n 




1 


9.290236 


9.991674 


9.298663 


10.701338 


10-008423 


10.709764 


7 




11 


9.3S5571 


0.98t;786 


9.39P7S5 


10,601215 


10.0133U 


0.614439 


63 




A 


9.182824 


9.980S85 


9.4S1939 


10.618061 


10.019116 


0,537176 


4 




n 


0,537433 


9.973S41 


9.553817 


10.446353 


10.026159 


0.472513 


4 




2 


9-528840 


9.965615 


9.617224 


10.382776 


I0.0343S5 


10.417160 


6 






e.630SS2 


9.95tI163 


9,671829 


10.325171 


10.043337 


10.38t<DU8 








B.673387 


0.945430 


9.727957 


10.272043 


10.054670 


10,326813 








8.71 105» 


9.93S350 


9.777700 


10.222300 


10.088660 


10.288950 






3 


9.744739 


9.919846 


9.824893 


10.175107 


10 080154 


10.255261 


G 




H 


9.775027 


0.904828 


B.S7O109 


10.129801 


10.005172 


10.224073 


*i 




'4 


9.802359 


9.88S1S5 


9.B11I73 


10,085827 


]0.niS15 


10.197641 


4 




4 


y.83708i 


9,869790 


9.957295 


10042705 


10.130210 


10.172918 


4 






9.8494S5 


9.84B485 


10,000000 


10.000000 


10.150515 


10.150515 


4 






Cosine. 


Sine. 


Cotftiif;. 1 Tangent. 


Coaec. 


Se™«t. 1 








TABLE n. 








LOGARITIISIS OF N1IMBEB3. 




nT 


w. 


No. 


Log. 


No, 1 Lng. 1 No. 


log. 


No. 1 Lojt. 






o.onoooo 


'sT 


1.322219 


41 


1.6127S4 


81 


1.785330 


81 


1,90;<485 






0.301030 


23 


1.342423 


42 


l.e'23249 


62 


1.79i3!i2 


82 


1,1113314 






0. 477321 


S3 


1.361728 


43 


1.833468 


63 


1.790341 


63 


1.919078 






0.602000 


24 


1.380211 




1.643453 


64 


1.808180 




1.924279 






0.698970 


25 


1.397940 


45 


1.G53213 


65 


1.812913 


85 


1.929419 






0.778161 


26 


1.414973 


46 


1.662768 


68 


1,819544 


88 


1.931498 






0.845098 


l^ 


1.431364 


47 


1.672098 


67 


1.826075 


87 


1.939519 






0.903090 




1.447168 


48 


1.68124! 




1.832509 




1.944483 






0,964243 


29 




49 


1.690196 


69 




89 


1.948390 




10 


1.000000 


30 


1.477121 


50 


1.G98970 


70 


1.645098 


90 


1,954243 






1.041303 


31 


1.40136a 


51 


1-707670 


71 


1851208 


91 


1.959041 






1.079181 


32 


1.EO5160 


62 


1.718003 


72 


1,857332 


92 


1,963788 






1.113043 


33 


1.618614 


63 


1.724276 


73 




93 


1.968483 






1.148123 


31 


1.531479 


54 


1.732394 


74 


i;S69-i32 


94 


1.973128 




16 


1.176091 


36 


1M4068 


55 


1.740363 


75 


1.875061 


96 


1.977724 






1.204120 


88 


1.566303 


5i 


1.748188 


78 


1,830«14 


06 


l,i'82271 






1.230449 


37 


1.688203 


67 


3.75687B 


77 


1.886491 


97 


1.986772 






1.265373 


38 


1.679784 


BS 


1.788428 


78 


1.893006 


B8 


1.991226 






1.27875* 




1,691085 




1.770852 


79 


1.S97B27 


99 


1,995636 




20 


1.301030 


40 


1.602060 


60 


1,778151 


80 


1.903090 
Lr.g. 


100 

No. 


2000000 




No. 


Loff. 


No. 


Loe. 


No. 1 Log. 


N 


1 


L^l. 


k 
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TABLE IL— Logarithms of KnmbexBi 



9 ID. 



N. 



1 

2| 
3 
4 
5 
6 
7 
8 



8 



4 



6 



8 



100000000 000434X)00868001301 001734002166 002598^03029 003461 



4321 
860O 

012837 
7033 

021189 
6306 
9384 

033424 
7426 



1 
2 
3 
4 
5 
6 
7 
8 
9 



4751 6181, 66091 603S 6466 

9026 9451' 987tJ 0103001 010724 

013259 013680 014100l 4521 4940 

7451 7868 8284' 8700 9116 



021603 
6715 



9789 030195 030600 031004' 031408 



033826 
7825 



63231 6714 
9216 9606 

063078 053463 
6905 7286 

060698, 061075 



4458 
8186 



071882 072250 



5547 
120p79181 

1 082785 

2 6360 

3 9905 

4 093422 
6 6910 
6 100371 

3804 
7210 



9 
130 
1 
2 
3 
4 
6 
6 
7 
8 
9 
140 
1 
2 
3 
4 
6 
6 
7 
8 
9 
160 
1 
2 
3 
4 
6 
6 
7 
8 
9 



110590 110926 



113943 
7271 



120574 120903 



3852 
7105 



3539| 
6721 



143015 

146128 

9219 

152238 
6336 
8362 

161368 
4353 
7317 

170262 

3186 

176091 

8977 

181844 
4691 
7521 

190332 
3125 
6900; 
8657i 



4832 
8557 



022016 022423 022841' 023252 023664 
6125 6533 6942 7350 7757 



4227: 
8223 



6894 

011147 

6360 

9532 



7321 
011570, 

6779 

9947 
024075 

8164 



4628 6029. 6430 



031812 032216 
6830 6230 



8620' 90171 «414| 9811' 040207 



7748] 
011993 

6197 
020361 

4486 

8571 
032619 

6629 



0038911432 

8174! 428 
012415; 424 

6616 420 
020776' 416 

489«: 412 

8978" 408 
033021i 404 

7028 400 



040602' 040998 397 



110 041393 041787 042182042576042969043362 043755 044148.044540044932:393 



6105 6495 6885' 7275 



9993, 050380 050766 
063846^ 4230j 4613 

7666 B046| 8426 
0614521 061829, 062206 
6580; 6953 



6912 



6206 

8928 

072617 

6276 



079643'079904 080266 080626080987 081347 081707 082067 082426,360 



083144 
6716 

090258 
3772 
7257 

100715 
4146 
7549 



114277 

7603 



4178 
7429 



130334 130655 



38581 
7037 



9879 140194 



3327 
146438 

95-27 
162594 

6640 

8664 
161667 

4650 

7613 
170555 

3478 



0835031 
7071 

090611 
41221 
7604 

101059 
4487 
7888 

111263 

114611 

7934 

121231 
45041 



9298 9668 070038 



072985. 073352 
6640: 7004 



051153 
4996 
8805 

062582 
6326 



3718 
7368 



38611 
7426 



42191 

77811 



4576 
8136 



090963; 091315 091667 



4471 

7951 

1014031 



482^ 

8227 

111599 

114944 

8265 
121560 

4830 



7753! 8076 

130977 131298 

4177 4496 

7354 7671 

140608 140822 



3639 
146748 

9835 

162900 

6943 

8965 

161967 

4947 

7908 

170848 

3769 



3951 



48201 
8298 

101747 
6169 
8565 

111934 



115278115611 



8595 

121888 

6156 

8399 

131619 

4814 

7987 

141136 

4263 



147058147367 



176381176670 176959 177248 177536 



9264! 9552 
182129^ 182415 
4975 6259 
780.1 8084 
190612 190892 
3403| 8681 
6176 6453 
89321 9206 



201397' 201670 201943 



150142 
3205 
6246 
9266 

162266 
6244 
8203 



150449 
3510 
6549 
«567 

162564 
6541 
8497 



171141 171434 
4060 4351 



6169 
8644 

102091 
6510 
8903 

112270 



7664 

051538 

6378 

9185 

062958 

6699 

070407 

4085 

7731 



80531 8442 8830 390 
051924 052309, 052694 386 

6760| 6142; 6524 88S 

9563| 9942 
0633331 063709 

70711 7443 
070776. 071145 

4451 4816 



8094 



8457 



060820' 379 
4083 376 
7815 378 

071514 370 
6182 367 
8819 363 



4934 
8490 
092018 
6518 
8990 



6291 
8845 
092370 
6866 
9335 



8926 

122216 
5481 
8722 

131939 
6133 
€303 

141460 

4574 

147676 

150756 
3815 
6852 
«868 

162863 
6838 
8792 

171726 
4641 



102434 102777 
6851: 6191 
P241 9579 

112605' 112940 

115943116276 

9J56, 9586 

122544| 122871 
6806; 6131 



9839 180126 

182700| 2985 

6542 6825 

8366 8647 

191171 191451 

395ft 4237 

6729| 7005 

9481 9755 

2022161 202488 



180413 
3270 
6108 
8928 

1917301 
4514 
7281 

200029 
2761 



9045 9368 

132260 132580 

5451 6769 

€618 8934 

141763 142076 

4885 6196 

147985 148294 

151063 151370 

4120 4424 

7154 7457 

160168 160469 

3161 3460 

6134 6430 

9086 9380|' 

172019 

4932 
1778251781131178401 



6647 
9198 

092721 
6215 
9681 

103119 
6531 
9916 

113275 

116608 

9915 

123198 
6456 
9690 

132900 
6086 
^249 

142389 

6507 

148603 

151676 
4728 
7759 

160769 
3758 
6726 
9674' 



6004 357 
9552 355 

093071 352 
6562 349 

100026; 346 
3462| 843 
6871! 341 

110253 838 
3609| 335 

116940333 

120245 330 
3525 328 
6781 325 

130012 323 
3219 321 
6403 318 
95641 316 

142702 314 

6818 311 

148911309 

151982 307 
6032. 306 
8061; 303 

161068 301 
4055 299 



1723111 172603 172896 



180699 
3555 
6391 
9209 

192010 
4792 
7556 

200303 
3033 

6 



7022* 297 

9968 295 

293 

6222i 65121 58021 291 

178689;j»9 

181558! 287 



180986 181272 
3839' 4123 



6674 
9490 

192289 
6069 
7832 

200577 
3305 



6956 
9771 

192567 
6346 
8107 

200850 
3577 

8 



4407 



723^283 



285 



190051 
2846 
6623 
8382 

201124 
3848 

9 



281 
279 
278 
276 
274 
272 

D. 
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N. 



160204120204391 

1 68261 7096 

21 95ia 9783 

212188^ 212454 



3 
4 
5 
6 
7 
8 
9 



4844^ 
7481 
22010? 
27ie 
5309 
7887 



5io»; 

77471 



7365 
210051 
2720 
637^ 
8010 



6 



I 8 i 9 Id. 



204663 204934 205204 205475 205746 206016,206286 206556 271 



7634 
210319 
2986 
5638 
8273 



220370 220631 220892 
2976: 3236 3496 



5568' 
8144! 



5826: 
8400! 



6084 
8657 



1 7679 

2 260071 

3 2451 

4 4818 

5 7172 

6 9513 

7 271842 
81 415S 

6462 
1190(27875^278982 
1 



1 
2 
3 
4 
5 
« 
7 
8 
9 



2996 3250 3504= 3757 
5528 578i; 6033' 6285 
80461 8297! 8548 8799 

240549 240799 241048 241297 
3038 3286 3534' 3782 
5513; 5759- 6006 6252 
7973 8219 8464' 8709 

250420| 250664 250908! 251151 
2853* 3096. 3338 3580 



3252' 
59021 
853< 
22115 
37 

634^ 
8913 



7904' 8173 8441 
210586; 210853 211121 
3518! 8783 
6166i 6430 
8793 9060 
2214141 221675 
4015, 4274 
6600. 6858 
9170; 9426 



170^330449 230704i230960 231215 231470|231724'231979 232234^232488 232742 255 



4011 
6537 
9049 

241546 
4030 
6499 
8954 

251395 
3822, 



4264 
6789 
9299 



4517 
7041 
95501 



2417951 242044 
4277 4525 
6745 6991 
9198! 9443 



8710 
211388 
4049 
6694 
9323 
221936 
4533. 
7115 
9682 



4770 
7292 
9800 
242293 
4772 
7237 
9687 



251633' 251881 252125 



180'255273 256514 255755 255996 256237 



2 
3 

4 
5 
6 
7 
81 
9 



7918 8158 8398! 

260310 260548 260787 
2688| 2925' 8162 
5052 5290 5525 
7406, 764li 7875 
9746 9980 270213 

272074! 272306i 2533 
4389 46m 4850 
6692" 6921 7151 



281033 281261 
3301 3527 
5557 6782 
7802 8026 

290035 290257 
2256 2478 
4466^ 4687 
6665 68841 
8853( 9071 



200301030301247 301464.301681 



% 



8637 
261025, 
8399 
5761 
8110 
270446 
2770 
6081 
73801 



281488 
3753 
6007 
8249 

290480 
2699 
4907 
7104 
9289 



281715 281942 

3979 4205 

6232 6456 

8473 8696 

290702 290925 



2920i 
5127 
7323 
9507 



3196 3412 36281 

6351 6566 5781 

7496 7710 7924 

9630 9843 310056 

3117541 311966 2177 

38671 4078 4289 

69701 6180 6390 

8063! 8272 8481 

91 320146; 320354 320562 
210322219:322426 322633 

a 4282 4488 4694 

2 6336^ 6541 6745 

8 838« 8583 8787 

4 330414, 330617 330819 

6 2438 2640 2842 

6 4454 4655 4856 

7 6460 6660 6860 

8 8456 8656 8855 
ft 840444 340642 340841 

N? O 1 2 



3141 
5347 
7542 

9725 



4064 4306 



256477 256718 256958 257198 257439 241 



8877 9116 
261263 261501 
3636 3873 
6996; 6232 
8344 8578 
270679, 270912 
3001 3233 
531ll 5542 
7609| 7838 



279211 2794391279667 279895,880123 280351 280578 280806 228 



282169 
4431 
6681 
8920 

291147 
3363 
6567 
7761 
9943 



301g98'302114 302331 



3844 40591 

6996 6211 

8137 8351 

310268 ■ 310481 

23891 26001 

44991 4710 

6599 6809 

8689 8898 

320769; 320977 

322839,323046 

4899 5105 

6950| 7155 



4275 
6425 
8564 



4548 



8979 

211654 

4314 

6957 

95851 



9247 
211921 
4579 
7221 
9846 



222196, 2224561 
4792, 6051 
7372 7630 
9938 230193 



269 
267 
266 
264 
262 
261 
259 
256 
256 



6023 5-276 

7544 7795 

240050 240300 

2541 2790 



6019 
7482 
9932 
252368 
4790 



6266 
7728 
250176 
2610 
5031 



253 
252 
250 
249 
248 
246 
245 
243 
242 



9355 
261739 
4109 
6467 
8812 
271144 
3464 
6772 
8067 



2396 
4656 
6905 
9143 

291369 
3584 
6787 
7979 

300161 



4491 
6639 
8778 



2622 
4882 
7130 
9366 

291591 
3804J 
6007 
8198 

300378 



9594 


98331 


261976 2622141 


4346 


4582 


6702 


69371 


9046 


9279* 


271377 


271609 


3696 


3927 


6002 


6232 


8296 


85251 



239 
238 
237 
235 
234 
233 
232 
230 
229 



2849 
6107 
7354 
9589 

291813 
4025 
6226 
8416 

300595 



8075 227 
6332 226 
7678 225 
9812 223 

292034 222 
4246 221 
6446*220 
8635 219 

300813 218 



302547.302764302980217 



4706 
6854" 
8991^ 

311118 
3234 
5340 
7436 
9522 

321598 



8991 
331022 
3044 
5057 
7060 
9054 
341039 



9194 
331225 
3246 
6257 
7260 
9253 
341237 



310693' 310906 

2812; 3023 

4920 6130 

7018' 7227 

9106' 9314 
321184 321391 

323252,323458,323665 

5310 6516 

7359' 7563 

9398! 9601 

331427; 331630 

3649 

6653 

7659 

9650 

341632 



3447. 
6453' 
7459 
9451 
341435 



6 



5721 
7767 
9805 
331832 
3S50 
6859 
7858' 



4921 5136 216 
7068 7282| 215 
9204 9417" 213 

311330| 3115421 212 
3445 3656 211 
6551 6760 210 
7646 7854 209 
9730 99381 108 

321805 322012-207 
323871324077(206 
692S 6iai| 205 
7972 8176! 204 

330008 330211 203 
2034 2236 202 
4051 4253 202 
6059 6260 
8257 



8058 
9849| 340047 340246 
3418301 2028| 2225 



\ 



1 \ ^' V 



201 
200 
199 
198 



^ N^ 
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TABLE n.— LognriUunfl of ITtim'beTi. 








N.j 1 1 


2 I 8 1 4 6 


6 1 7 


8 1 e 


-n 


220 342423 34262(: 


342817,343014 343212I3434O 


343606 343802343999.344196 197l I» 


1 439 


458 


473. 


493 


1 6178 537 


6670 67U6I 596 


616 




2 ms 


054 


6744] 693 


7135 73a 


7526 772 


7916 811 




8 8305 


850C 


869 


8S8. 


W 9083 927 


9472 96661 98601 35O05 


194 1: 


4 350248 


36044 


360d38^ 3508291 3510231 35121 


351410 35160. 


35179S 198t 




6 S183 


237i 


256^ 276 


2951 314 


3339 3533] 372 


3918] 1931 |E 


11 jKig 


430 


44M3^ 468^ 487ft 506 


6260 6152 564 


583 


192 P« 


6O20 


6217 


640» 6599^ eiM 69S 


7172 7363^ 7551] 7711']91||: 


8 7035 


8125 


8316 


8506 8896' e8» 


9076 B38ffi BIK 


9616190 I! 


B 9835 


380025 


360215 


360J04 360593 36078. 


360972 361161 36135^ 361.')39^189 
362S59'36304a 36323&363424ll88 


230361728 


361917 


362105;36229436248336267 


i 331! 


3800 


3983^ 4176; 4363, 455 
6863 6049 6233 612, 


4739 4926, sua 5301183 
681» 6796' 6983; 7189 187 
847^ 8859; 8845 W30 18S 




6875 


i 73I 


7542 77291 78)51 810l| 828 
9401I 9537 977a 9958 37014 


* S21S 


37032a 370513 370698 3703^ 185 


a 3710S3 


371253 371437 371823 371808 199 


2175J KJ80' 2544! 2728184 


g 2912 


3O0»! S28(^ S465 36-17 383 
493| B115| 6298 54Si| 668 

85^ 876l! 894^ BIS?! 930 

380392380573 3807 54380934'3S1 11£ 

21971 23771 2557| 2737] 291 


401£-| 4198: 4383 4565 18* 


7^ 4748 


63(9 6029, 6213 flL;9* 183 
7670f 7852' 803* 8218,182 


i ^''' 




B487, 9663 9813, SS0030 181 


«! 


381296 3SI476381656 381837 181 
309 3277[ 3156' 3636 180 


a 3815 


3995 


417* 435a 45SS 471 
698t 6143 0321 6496 


4831 5070, 624B 




3^ 6806 


6785 


6677 6356 7034 




i. 7390 


7563 


774^ 7B23 BIO: 827 


8156| 8631^ 8811 




R 9186 


934a 


9S2« 96B8 9875 39005 


390228 300105^ S905821 3B0759:i77l 1^ 


3809:!5 


39111; 


391238 391464 391841 1817 


1993 2183, £345 


2521, 1761 V 


7 2607 


287i 


3018 3224 3400^ 3575 


3761 3926^ 4101 
6501 5676 6850 


4277 


176 


8 445; 


4(127 


4802 4977 B15S 5326 


6025 


176 


9 ei9B 


6374 


6549 6722 6S9ffl 7071 


7216 7419 7692 


7769 


174 


25039794( 


3S8114 


39S237 398461 398634,398803 


39898 399154399328 


399501 
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1 9674 


9847 


400020 400192; 4003051 10U538 


180711 100883 lOlOSoj 101228 
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2 WllOl 


401673 


1746 1917 


2089 2261 


2433 2606^ 2777 
1119, 4320, 4192 
6858 6029 61 B9 
7661 7731 1 7901 


K149 
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3 3121 


3292 


3464 3635 


3307 3978 


4683 


171 


4 4B.34 


5005 


6176 6348 


6517 6883 


6370 


171 


5 6540 


6710 


6881 7051 


72;J1 73B1 


8070 


170 


6 S240 


8410 


8579 8749 


3918 9087 


B257 B42a 9595 


B7B4 


m 1 


7 9933 


410102 


410271 410440 


410609 410777 


410918 411111' 411283 


4114511691 1 


8 411820 


1788 


1958, 212 

3635 330 

4153074164T4 


2:.'S3, 2481 


2823 2706 20S1 


3132^168 


9 3300 


3497 


397ff 4137 


4305 447a 4639 


480«lfi7 


260414973 


415140 


4I564l'415808 


416974416141'41630S'416474;1671 1 


11 6641 


6807 


6973 713 


- 7306, 7472 


763 7801' 7B70! 8135' 1661 1 


a 8301 


8487 


8633 879! 


8984' 9129 


929 


B4«ft 9625 9791' 165 
421110 421275 421139! 166 , 
275* 2918, 30821 I6II 1 


a 9958 


420121 


420J86 420451 


420U18 420731 


42094 


4 421604 


1763 


1933 2097 


22Sl! 2426 


2590 


S\ 3246 


3410 


357i 3737 


39011 4065 


4228 




47131 164 


8 4882 


6045 


620S 6371 


653^ 6697 


6880 


60-J 6186 


6319! 163 


7 6511 


6674 




7131 7321 


7486 


781^ 7311 


7073.162 


a 8135 


8297 


8459 8621 


8733 8944 


3106 


8268, 9429 
43O881' 431012 


9691! 162 


9| 975i 


9914 


43007^ 430236 4S039SI 430559 
431685431846432007432167 


430720 


431203 161 


!70,431364' 


431626 


432328 


432488432649 


43280g|iei 


l! 2MUi 


313U 


32901 3450^ 


381l>; 3770 


3030 


409O 


4219 


1109 160 


: 


4569 


4729 


4S8S' 6048 


6207 


5367 


6528 


6685 


6811 


6004 15B 




6163 


6322 


6481 


6640 


6799 


6957 


7116 


727S 


7133 


7692 158 




7751 


7909 


80B7 


8226 


83S4 


8542 


8701 


8859 


B017 


9176 158 




B333 


9491 




BSOfl 


99W 


410122 


410379 


440437 


410504 


440752] 158 




44090S 


4410ii6 


441S24 


441381 


4415S8 


1695 


1852 


2009 


2160 


2323; 157 




2480 


2SS7 


2793 


2950 


3108 




3419 


8576 


3732 




167 




40 IS 


4201 


4357 


4533 


48691 


4825 


4981 


6137 






156 




5604 6760^ 


6915 


mi 


62281 


6332 


6637 


6632 






155 


nTi 1 1 


3 


3 4 


6 1 e 


' 


8 1 9 
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AX 





1 


' 2 j 3 


4 5 


6 


7 


8 


9 


D. 


447158|447313 


447468447623 


447778;447933|448088!448242 4483971448552 


155 


8706 


8861 


9015 


9170 


9324 


1 9478 


9633 


9787 


9941 


450095 


164 


460249 


450403 


450657 


450711 


450866 


461018 


461172 


451326 


461479 


1633 


154 


1786 


1940 


2093 


2247 


2400 


2653 


2706 


2869 


3012 


3165 


153 


8318 


3471 


3624 


8777 


8930 


4082 


4235 


4387 


4640 


4692 


153 


4845 


4997 


6150 


6302 


6454 


6606 


6758 


6910 


6062 


6214 


152 


6366 


6518 


6670 


6821 


6973 


7125 


7276 


7428 


7679 


7731 


152 


7882 


8033 


8184 


8336 


8487 


8638 


8789 


8940 


9091 


9242 


151 


9392 


9543 


9694 


9845 9995 


460146 


460296 


460447 


460597 


460748 


151 


460898 


461048 


461198 


461348 461499 


1649 


1799 


1948 


2098 


2248 


150 


462398 


46254S462697 


462847:462997 


463146 463296!463445 


463594 


463744'150| 


3893 


4042 


4191 


4340 4490 


4639 


4788 


4936 


6085 


6234 


149 


6383 


6532 


6680 


6829 6977 


6126 


6274 


6423 


6571 


6719 


149 


6868 


7016 


7164 


7312 7460 


7608 


7756 


7904 


8052 


8200 


148 


8347 


8495 8643 


8790 8938 


9085 


9233 


9380 


9527 


9675 


148 


9822 


9969 470116 


470263 470410 


470557 


470704 


470851 


470998 


471145 


147 


471292 


471438, 1585 


1732 


1878 


2025 


2171 


2318 


2464 


2610 


146 


2766 


2903| 3049 3195 
4362r 4508 4653 


3341 


3487 


3633 


3779 


3925 


4071 


146 


4216 


4799 


4944 


6090 


6235 


6381 


6626 


146 


6671 


6816 6962 6107 


6252 


6397 


6542 


6687 


6832 


6976 


145 


477121 


477266 477411 477555 477700 


477844 


477989 


478133 


478278 


478422 


145 


8566 


8711 


8855 


8999 


9143 


9287 


9431 


9575 


9719 


9863 


144 


480007 


480161 


480294 


480438 


480582 


480725 


480869 


481012 


48115(5 


481299 


144 


1443 


1686 


1729 


1872 


2016 


2159 


2302 


2445 


2588 


2731 


143 


2874 


3016 


3159 


3302 


3445 


3587 


3730 


3872 


4015 


4157 


14:^ 


4300 


4442 


4585 


4727 


4869 


6011 


6153 


6296 


6437 


6579 1421 


6721 


6863 


6005 


6147 


6289 


6430 


6572 


6714 


6855 


6997 142 


7138 


7280 


7421 


7563 


7704 


7845 


7986 


8127 


8-^69' 8410! 1411 


8551 


8692 


8833 


8974 


9114 


9255 


9396 


9537 


9677 
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9958 490099 


490239 


490380 


490520 4906611 


490801 


490941 


491081 


491222! 140 


491362491502 


491642 


491782 491922!492062 


492201 


492341 


492481 


492621140 


2760 


2900 


3040 


3179 


3319 


8458 


3597 


3737 


3876 


4015 


139 


4155 


4294 


4433 


4572 


4711 


4850 


4989 


6128 


6267 


6406 


139 


6544 


6683 


6822 


6960 


6099 


6238 


6376 


6515 


6653 


6791 


139 


6930 


7068 


7206 


7344 


7483 


7621 


7759 


7897 


8035 8173 


138 


8311 


8448 


8586 


8724 


8862 


8999 


9137 


9276 


9412 9650 


138 


9687 


9824 


99621 6000991 5002361 


600374 


600511 


600648 


600785 500922 


137 


501059 
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601333 


1470 


. 1607 


1744 


1880 


2017 


2164 


2291 
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2427 
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2837 


2973 


3109 32461 


3382 


3618 3655 
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3927 


4063 


4199 


4335 


4471 


4607 


4743 


4878| 6014 
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505150 
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505828 


505964 


506099 


506234,506370 
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6505 


6640 


6770 


6911 7046 
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7316 


7451 


7586 7721 135 1 


7856 


7991 


8126 


8260 8395 


8530 


8664 


8799 


8934 9068 


135 


9203 


9337 


9471 


9606 9740 


9874 


610009 


510143 


610277 


610411 


134 


510545 


610679 


610813 510947 


511081 


611215 


1349 


1482 


1616 


1760 


134 


1883 


2017 
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2284 


2418 


2651 


2684 


2818 


2951 


3084 


133 


3218 


3361 


3484 


3617 


3760 


3883 


4016; 4149 


4282 


4415 


133 


4548 


4681 


4813 


4946 


6079 


6211 


6344 


6476 


6609i 5741 
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6874 


6006 


6139 


6271 


6403 


6535 


6668 


6800 


6932 


7064 
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7196 


7328 


7460 
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7724 


7855 
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8119 


8251 


8382 
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519040 


519171 


519303519434 


519566 
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9828 


9969 


620090 


620221 


520353 


62048* 
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620876 


621007 
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521138 


621269 


1400 


1630 
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322® 3366 


2183 


2314 


131 


2444 


2675 


2705 


2835 


2966 


3096 


3486 


3616 


130 


8746 


3876 


4006 


4136 


4266 


4396 


4526; 4656 


4785 


f 4915 


130 


6045 


6174 


6304 


6434 


6663 


6693 


6822 


6951 


6081 


6210 
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6339 


6469 


6598 


6727 


6856 


6985 


7114 


7243 


737^ 


7501 


129 


7630 


7759 


7888 


8016 


8145 


8274 
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TABLE n.— Logarithms of Kxxmbexa. 



N. 



mo 

1 

2| 

3 
4 
5 

6 
7 
8 
9 



631479 

2754 
4026 
5294 
6558 
7819 
9076 
540329 
1579 
2825 



531607 531734 531862 531990 532117 532245 



2882 
4153 
5421 
6685 
7945 
9202: 
540455 
1704 
2950 



8009 
4280 
6547 
6811 
8071 
9327 
540580 
1829 
3074 



3136 
4407 
5674 
6937 
8197 
9452 



3264 
4534 
6800 
7063 
8322 
9578 



540705 540830 
1953i 2078 
319^ 3323 



6 



3391 
4661 
6927 
7189 
8448 
970» 



35181 
4787 
6053 
7315 
8574 
9829 



640955 5410801 
2203; 2327 
8447 3571 



8 



532372 

3645 
4914 
6180 
7441 
86991 
9954 
541205 
2452; 



9 D. 



532500 

3772 
5041 
6306 
7567 
8825 
540079 
1330 
2576 



369« 3820 



532627128 



3899 
6167 



6432 126 



7693 
8951 
640204 
1454 
2701 
3944 



127 
127 



350 544068 544192'54431654444a544564 544688:544812 544936545060 545183 
1 5307 5431! 65551 5678 5802| 5925: 6049 6172 6296 6419 



370 568202 568319',568436 568554568671 



21 6543 

3 7775 

4 9003 

5 650228, 

6 1450 

7 26^3 
a 3883 
9 5094 



666^ 67891 

7898' 8021 

91261 9249 

550351 650473 

1572' 1694 

2790^ 2911 

4004^ 4126 

5215 6336 



1 

2| 
3 
4 
5 
6 
7 
8 
9 



7507 
8709 
9907 
561101 
2293 
3481 
4666 
5848 
7026 



7627, 7748^ 

882» 8948 

560029 660146 

1221] 1340 

24r2 .2531 

3600' 3718 

4784' 4903 

6966 6084 



6913, 7036 

8144| 8267 

9371 9494 

660595| 650717 

1819, 1938 

3033 3155 

4247 4368 

6457 6578 



7159 
83S9 
9619 



7282 
8512 
9739 



7405, 
8635 
9861 



650840 650962 551084 

2060; 2181 2303 

8276 8398 3519 

448^1 4610 4731 



6699 6820 



360 556303 556423 556544 556664 556785 556905 557026 



7868, 7988 
9068' 9188 
560265! 660385 



1459 
2650 
8837 
6021 
6'202i 



6940 



7529 
8758 
9984 
551206 
2425 
3640 
4852^ 
60611 



1578 
2769 
3955 
6139 
6320 



7144^ 72621 73791 7497 



9374 
570543 
1709 
2872 
4031 
51881 
6341 
7492 
8639 



9491 
570660 
1825 
2988 
4147 
6303 
6457 
7607 
8754 



380 579784 579898 580012 580126 580241 



1 
2 
3 
4 
5 
6 
7 
8 
9 



390 591065 591176 591287 591399 



1 
2 
3 
4 
6 
6 
7 
8 
9 



N. 



5809251 
2063 
3199 
4331 
6461 
6587| 
7711 



581039 
2177 
3312 
4444 
5574 
6700 
7823 



8832[ 89441 
9950 590061 



2177: 

3286, 
4393 
6499, 
65971 
7695 
8791 
9883 
600973 



2288 
3397 
4503 
6606 
6707 
7805 
8900 
9992 
601082 



9608 9725, 
570779 670893 
1942* 2058 



8104' 
4263| 
64m 
6572 

772^ 
8868 



3220 
4379 
6534 
6687 
7836 
8983 



9842 
671010 
2174 
8336 
4494 
6650 
6802 
7951 
9097 



1267 
2404 
3539 
4670 
6799 
6925 
8047 
9167 
690173 690284 



2399. 
3508^ 
4614 
6717 
6817 
7914 
9009 
600101 
1191 



2510 
3618 
4724 
6827 
6927 
8024 
9119 
600210 
1299 



1381 
2518 
3652 
4783 
6912 
7037 
8160 
9279 
690396 



8103 8228 
930^ 9428 

660504' 660624 
1698; 1817 
2887 3006 
4074! 4192 
6-257 6376 
6437 6555 
7614 7732 
568788568905 
9959 570076 

571129 1243 



557146557267 



8349| 
9543 



22911 
8452 
4610i 
6765 
6917 
8066 
9212 



2407 
3568 
4726 
6880 
7032 
8181 
9326 



560743 
1936 
3125 
4311 
6494 
6673 
7849 
569023 

570193 
1359 
2523 
8684 
4841 
6996 
7147 
8295 
9441 



580355 580469,580583 580697 



1495 
2631 
3765 
4899 
6024 
7149 
8272 
9391 
690507 



591510591621 



2621 
37291 
4834 
6937 
7037 
8134 
9228 



2733 
8840 
4945 
6047 
7149 
8243 
9837 



600319 600428 
1408 1517 



1608 
2745 
387^ 
6009 
6137 
7262 
8384 
9503 
590619 



1722 
2858 
3992 
6122 
6250 
7374 
8496 
9615 
690730 



8469 
9667 

660863 
2055 
3244 
4429 
6612 
6791 
7967 
569140 

670309 
1476 
2639 
3800 
4957 
6111 
7262 
8410 
9555 



1836 
2972 
4105 
6235 
6362 
7486 
8608 
9726 
590842 



591732691843591955 



2843 
895ffl 
6055^ 
6157 
7259 
8353 
9449 
600537 
16 25 

6 



2954 
4061 
6165 
6267 
7366 
8462 
9556 
600646 
1734 



3064 
4171 
5276 
6377 
7476 
8572 
9665 
600755 
18 43 

8 



7652 
8881 

650106 
1328 
2547 
3762 
4973 
6182 
557387 
8589 
9787 

660982 
2174 
3362 
4548 
5730 
6909 
8084 

569257 
670426 
1592 
2755 
3915 
6072 
6226 
7377 
8525 
9669 

580811 
1950 
8085 
4218 
6348 
6475 
7599 
8720 
9838 
590953 



592066,111 



3175 



4282 111 



5386 
6487 
75861 
8681 
9774 
600864 
1951 

9 



128 
126 
125 
125 
125 
124 
124 
124 
123 
123 
123 
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121 
121 
120 
120 
120 
119 
119 
119 
119 
118 
118 
118 
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117 
117 
116 
116 
116 
115 
115 
116 
114 
114 
114 
114 
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112 
112 
112 
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110 
110 
110 
110 
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m 
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TABLE H.— Losarithma of Knmbeta. 




TABLE n.— LogailthmB of Nomben. 
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1 1 2 1 3 1 4 


5 t 6 1 7 1 8 1 9 


^ 


160 


663758 662852 663047,663041,663135 


663330663334663418663512663607' 941 


: 


3701 


3795 


3S39 


3983 


4078 


417- 


42S 




446 


454 


84 




iU-l 


4736 


4830 


4934 


6018 


5112 


620 


629! 


538 


648 


94 


i 


fiSSl 


6S75 


6769 


686L 


5951 


6050 


614 




633 


642 


94 




6513 


6612 


6705 


6799 




6980 


707 


717; 


7200 


736« 


94 


I 


74B3 


7S4i 


7640 


7733 


782i 


7820 


801 


8106 


8199 


8283 


93 


6 


easd 


8478 


S572 


8665 


8769 


885- 


89JS 


9038 


813 


822 


83 


7 


8317 


8410l 


Bfi03 


9598 


9689 


B782 


987 


9967 


670080 


670153 


93 


8 


8703*8 


67033& 


670131 


670624 


670617 


670710 


67080 


670895 


0988 


loeo 


93 


B 


1173 


1-265 


1358 


1451 


1543 


1636 


17-28 


1821 


1913 


2005 


83 


17( 


672008672190 


673283 


S72375 


672467 


672560 


67265-2 


673744,672838 




92 




31)11 


3113 


3205 


3297 


3390 


3482 


3574 


3668 


3768 


3350 


92 


'. 


S943 


4034 


4128 


4218 


4310 


4402 


4494 


4586 


4677 


4769 


82 


3 


isai 


4963 


6045 


6137 


6328 


6321 


641- 


5503 


6595 


6687 


83 


i 


6778 


6870 


6B6-. 


6053 


6145 




6328 


6419 


6511 


6602 


82 


6 


68Bi 


6785 


6876 


6988 


7059 


716: 


7242 


7333 


742, 


7616 


81 


6 


7007 


7693 


7789 


7881 


7972 


8063 


SI64 


8245 




842; 


91 


7 


8Sie 


8609 


87O0 


8791 


8SS3 


8873 


9064 


BI55 


8241 




SI 


8 


S428 


9519 


9610 


9700 


979: 


B882 


9973 


680083 


680154 


68024i 


91 


S 


eaoaae 


630126 


680517 


680607 




680789 


880879 


0970 


1080 


1151 


91 


180 


G81241 


681332 


681422 


GS1513 


BSieo; 


681693 


681784 


681874 681964 


682055 


SO 


I 


•2liS 


2236 


2326 


2416 


2606 


2596 


2686 


2777 


2887 


2867 


90 


2 


3047 


S137 


3227 


3317 


3407 


3497 


3587 


3877 


3787 


3867 


90 


3 


B947 


4037 


41B7 


4317 


4307 


4396 


4188 


4576 


4666 


4758 


80 


i 


4845 


4935 


5025 


6114 


520 


52B1 


5383 


6473 




5653 


90 


5 


5742 


6831 


6921 


6010 


6100 


eiss 


6219 


6368 


6468 


6647 
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6970 


7036 


7102 


7169 


7235 


7301 


7367 


7433 


7499 


66 




7 


7565 


7631 


7698 


7764 


7830 


7896 


7962 


8028 


8094 


8160 


66 




8 


8226 


8292 


8358 


8424 


8490 


8656 


8622 


^688 


8764 


8820 


66 




9 


8885 


8951 


9017 


9083 


9149 


9215 


9281 


9346 


9412 


9478 


66 




660 


819544 


819610 


819676 


819741 


819807 


819873 


819939:8200041820070 


820136 


66 




1 


820201 


820267 


820333 


820399 


8-^0464 


820530 


820695 


0661 


0727 


0792 


66 




2 


0858 


0924 


0989 


1055 


1120 


1186 


1251 


1317 


1382 


1448 


66 




3 


1514 


1579 


1645 


1710 


1775 


1841 


1906 


1972 


2037 


2103 


65 




4 


2168 


2233 


2299 


2364 


2430 


2496 


2560 


2626 


2691 


2756 


65 




5 


28*^2 


2887 


2952 


3018 


3083 


3148 


3213 


3279 


3344 


3409 


65 




6 


3474 


3539 


3605 


3670 


3735 


3800 


8865 


3930 


3996 


4061 


65 




7 


412') 


4191 


4256 


4321 


4386 


4461 


4616 


4681 


4646 


4711 


65 




8 


4776 


4841 


4906 


4971 


6036 


6101 


6166 


5231 


6296 


5361 


65 




9 


5426 


5491 


5556 


5621 


5686 


6751 


6815 


5880 


6945 


6010 


65 




C70 


826075 


826140 


826204 


826269 


826334 


826399 


826464 


826528:826593 


826658 65 




1 


6723 


6787 


6852 


6917 


6981 


7046 


7111 


7175 


7240 


7305 65 




2 


7369 


7434 


7499 


7563 


7628 


7692 


7757 


7821 


7886 


7961 65 




3 


8015 


8080 


8X44 


8209 


8278 


8338 


8402 


8467 


8631 


8695 64 




4 


8660 


8724 


8789 


8853 


8918 


8982 


9046 


9111 


9175 


9239 64 




5 


9304 


9368 


9432 


9497 


9661 


9626 


9690 


9754 


9818 


9882 64 




6 


9947 


830011 


830075 


830139 


830204 


830268 


830332 


830396 


830460 


830525 64 




7 


830589 


0653 


0717 


0781 


0845 


0909 


0973 


1037 


1102 


1166 64 




8 


1230 


1294 


1358 


1422 


• 1486 


1650 


1614 


1678 


1742 


1806 64 




9 


1870 


1934 


1998 


2062 


2126 


2189 


2263 


2317 


2381 


2445 64 




680 


832509 


832573 


832637 


832700 


832764 


832828 


832892 


832956 


833020 


833083 64 




1 


8147 


3211 


3275 


3338 


3402 


3466 


3530 


3693 


8667 


37211 64 




2 


3784 


3848 


3912 


3975 


4039 


4103 


4166 


4.130 


4294 


4357 64 




3 


4421 


4484 


4548 


4611 


.41^75 


4739 


4802 


486(5 


4929 


4993 64 




4 


5056 


5120 


5183 


5247 


5310 


6373 


6437 


6600 


5564 


6627 63 




{» 


£691 


5754 


6817 


. 6881 


6944 


6007 


6071 


6134 


6197 


6261 63 




6 


6324 


6387 


6451 


6514 


6577 


6641 


6704 


6767 


6830 


6894 63 




7 


6957 


7020 


7083 


7146 


7210 


7273 


7836 


7399 


7462 


7625i 63 




8 


7588 


7652 


7715 


7778 


7841 


7904 


7967 


8030 


8093 


8166 63 




9 


8219 


8282 


8345 


8408 


8471 


8534 


8597 


8660 


8723 


8786 63 




690 


838849:838912 838975:839038 


839101 


839164 


839227 


839289 


839352 


839416 63 




1 


9478 


9541 


9604 


9667 


9729 


9792 


9865 


9918 


9981 


840043, 63 




2 


840106 


840169 


840232 


840294 


840357 


840420 


840482 


840546 


840608 


0671 63 




3 


0733 


0796 


0859 


0921 


0984 


1046 


U09 


1172 


1234 


1297, 63 




4 


1359 


1422 


1485 


1547 


1610 


1672 


1735 


17^7 


18fi0 


1922' 63 




5 


1985 


2047 


2110 


2172 


22H5 


2297 


2860 


2422 


2484 


2547 62 




6 


2609 


2672 


2734 


2796 


2859 


2921 


2i^83 


3046 


8108 


3170 62 




7 


3233 


3295 


3357 


3420 


3482 


3544 


3606 


3669 


3731 


3793 62 




8 


3S55 


3918 


3980 


4042 


4104 


4166 


4229 


4291 


4363 


4415 62 




9 


4477 


4539 


4601 


46^54 


4726 


4788 


4860 


4912 4»74 


6<)3(), 


62 




N. 


O 1 1 2 


3 


4 


6 


6 


7 


8 


9 


Mk 



28 



TABLE EL— LogatithnB of Kwuben. 



N. 
700 





1 


2 


3 4 


5 6 

1 


7 


8 


9 


D. 
62 


845098 845160!845222 845284'845346 845408!845470|845532'84559^ 


845656 


1 


6718 


5780 


5842 


5904 5966 


6028 


6090 


6151 


6213 


6275 62 


2 


6637 


6399 


6461 


6523 6585 


6646 


6708 


6770 


6832 


6894 62 


3 


6955 


7017 


7079 


7141 


7202 


7264 


7326 


7388 


7449 


7511 62 


4 


7573 


7634 


7696 


7768 


7819 


7881 


7943 


8004 


8066 


8128 62 


5 


8189 


8251 


8312 


8374 


8435 


8497 


8559 


8620 


8682 


8743 62 


6 


8805 


8866. 8928 


8989! 9051 


9112 


9174 


9235 


9297 


9358 61 


7 


9419 


9481 


9542 


9604 


9665 


9726 


9788 


9849 


9911 


9972; 61 


8 


850033 


850095 


850156 


860217 


850279 


850340 


850401 


850462 


850524 


850685 61 


9 


0646 


0707 


0769 


0830 


0891 


0962 


1014 


1075 


1136 


1197 61 


710 

1 


851258 

1870 


851320 

1931 


851381851442 

1992i 2053 


851503 

2114 


851564,851625|861686'851747 

2175 22361 22971 2358 


851809 

2419 


61 

61 


2 


2480 


2541 


2602 


26631 2724 


2785 


2846 


2907 


2968 


3029 


61 


8 


3090 


3150 


3211 


3272 


3333 


3394 


3455 


3516 


3577 


3637 


61 


4 


3698 


3759 


3820 


8881 


3941 


4002 


4063 


4124 


4185 


4245 


61 


5 


4306 


4367 


4428 


4488 


4549 


4610 


4670 


4731 


4792 


4852 


61 


6 


4913 


4974 


5034 


6095 


5156 


5216 


6277 


6337 


5398 


5459 


61 


7 


5519 


5580 


6640 


5701 


5761 


5822 


5882 


5943 


6003 


6064 


61 


8 


6124 


6185 


6245 


6306 


6366 


6427 


6487 


6548 


6608 


6668 


60 


9 


6729 


6789 


6850 


6910 


6970 


7031 


7091 


7152 


7212 


7272 


60 


720857332857393 


857453 


857513 


857574 


857634 


857694 


857755857815 


857876 


60 


1 


7935 


7995 


8056 


8116 


8176 


8236 


8297 


8357 


8417 


8477 


60 


2 


8537 


8597 


8657 


8718 


8778 


8838 


8898 


8958 


9018 


9078 


60 


3 


9138 


9198 


9258 


9318 


9379 


9439 


9499 


9659 


9619 


9679 


60 


4 


9739 


9799 


9859 


9918 


9978 


860038 


860098 


860158 


860218 


860278 


60 


5 


860338 


860398 


860458 


860518 


860r.78 


0637 


0697 


0757 


0817 


0877 


60 


6 


0937 


0996 


1066 


1116 


1176 


1236 


1295 


1355 


1415 


1475 


60 


7 


1534 


1594 


1654 


1714 


1773 


1833 


3893 


1952 


2012 


2072 


60 


8 


2131 


2191 


2251 


2310 


2370 


2430 


2489 


2549 


2608 


2668 


60 


9 


2728 


2787 


2847 


2906 


2966 


3025 


3085 


3144 


3204 


3263 


60 


730 


863323 868382 


863442 


863501 


863561 


863620 863680:8637391863799 


863858 


59 


1 


3917 


3977 


4036 


4096 


4155 


4214 


4274 


4333 


4392 


4452 


69 


2 


4511 


4570 


4630 


4689 


4748 


4808 


4867 


4926 


4985 


6045 


69 


3 


5104 


5163 


5222 


6282 


5341 


5400 


6459 


5519 


5578 


6637 


69 


4 


5696 


5755 


5814 


6874 


6933 


5992 


6051 


6110 


6169 


6228 


59 


5 


6287 


6346 


6405 


6465 


6524 


6583 


6642 


6701 


6760 


6819 


69 


6 


6878 


6937 


6996 


7055 


7114 


7173 


7232 


7291 


7350 


7409 


69 


7 


7467 


7526 


7585 


7644 


7703 


7762 


7821 


7880 


•7939 


. 7998 


69 


8 


8056 


8115 


8174 


8233 


8292 


8350 


8409 


8468 


8527 


8586 


69 


9 


8644 


8703 


8762 


8821 


8879 


8938 


8997 


9056 


9114 


9173 


69 


740;869232'869290:869349 


869408869466 


869525 869584 


869642 


869701 


869760 


59 


1 


9818 


9877 


9935 


9994 


870053 


870111 


870170 


870228 


870287 


870345 


69 


2 


870404 


870462 


870521 


870579 


0638 


0696 


0755 


0813 


0872 


0930 


58 


3 


0989 


1047 


1106 


1164 


1223 


1281 


1339 


1398 


1456 


1615 


68 


4 


1573 


1631 


1690 


1748 


1806 


1865 


1923 


1981 


2040 


2098 


68 


5 


2156 


2215 


2273 


2331 


2389 


2448 


2506 


2564 


2622 


2681 


68 


6 


2739 


2797 


2855 


2913 


2972 


3030 


3088 


3146 


3204 


3262 


58 


7 


3321 


8379 


3437 


3495 


3553 


3611 


3669 


3727 


3785 


3844 


68 


8 


3902 


3960 


4018 


4076 


4134 


4192 


4250 


430S 


4366 


4424 


68 


9 


4482 


4540 


4598 


4656 


4714 


4772 


4830 


4888 


4945 


5003 


68 


750875061875119 


875177 875235:875293:875351 


875409 875466:875524 


875582 


58 


1 


5640 


5698 


5756 


6813 


5871 


59J9 


6987 


6045 


6102 


6160 


68 


2 


6218 


6276 


6333 


6391 


6449 


6507 


6564 


6622 


6680 


6737 


68 


3 


6795 


6853 


6910 


6968 


7026 


7083 


7141 


7199 


7256 


7314 


68 


4 


7371 


7429 


7487 


7544 


7602 


7659 


7717 


7774 


7832 


7889 


68 


5 


7947 


8004 


8062 


8119 


8177 


8234 


8292 


8349 


8407 


8464 


67 


6 


8522 


8579 


8637 


8694 


8752 


8809 


8866 


8924 


8981 


9039 


67 


7 


9096 


9153 


9211 


9268 


9325 


9383 


9440 


9497 


9555 


9612 


57 


8 


9669 


9726 


9784 9841 


9898 


9956 


880013 


880070 


880127 


880185 


67 


9 


8S0242 


880-J99 


8S03n6 880413 


880471 


880528 


0585 


0642 


0699 


0756 


57 
D. 





1 


2 


3 


4 


6 


6 


7 


8 


9 



TABLE IL— Logaiithma of Nnmben. 



29 



N. 



760880814880871 



1 

2| 
3 
4 
5 
6 
7 
8 
9 



1385 
1955 

2525 

3093 

8661 

4229 

4795 

5361! 

5926 



880928880985881042 



5 je 



1442 
2012 
2581 
8150 
3718 
4285 



1499 
2069 
2638 
8207 
8775 
4342 



4852^ 4909 



5418 



5474 



1556 
2126 
2695 
3264 
8832 
4399 
4965 
5531 



5983J 6039 6096 



1613 
2183 
2752 
8321 
8888 
4455 
5022 
5587 
6152 



881099881156881213 



1670 
2240 
t:809 
8377 
8945 
4512 
5078 
5644 
6209 



1727 
2297 
2866 
3434 
4002 
4569 
5135 
5700 
6265 



1784 
2354 
2923 
8491 
4059 
4625 
5192 
5757 
6321 



8 



770 886491 886547 886604 886660 886716 886773 886829 886885 



1 

2| 
3 
4 
5 
6 
7 
8 



7054 
7617 
8179 
8741 
9302 
9862 
890421 



1537 



7111 
7674 
8236 
8797 
9358 
9918 
890477 



7167 7223 

7730. 7786 

8292^ 8348^ 

8853 8909 



9414; 9470 
9974 £90030 



0980 10351 



1593 



890533 
1091 
1649 



790 897627 897682 897737 



780 892095 892150 892206 



0589 
1147 
1705 



7280 
7841 
8404 
8965 
9526 
890086 
0645 
1203 
1760 



1 
2 
3 
4 
5 
6 
7 
8 
9 



2651 
8207 
8762 
4316 
4870 
5423 
5975 
6526 
7077 



1 
2 
3 
4 
5 
6 
7 
8 
9 



8176 
8725 
9273 
9821 
900367 
0913 
1458 
2003 
2547 



2707 
8262 
8817 
4371 
4925 
5478 
6030 
6581 
7132 



2762 
8318 
3873 
4427 
4980 
5533 
6085 
6636 
7187 



892262892317 



8231 
8780 
9328 
9875 
900422 
0968 
1513 
2057 
2601 



8286 
8835 
9383 
9930 
900476 
1022 
1567 
2112 
2655 



800 903090 903144 903199 903253 903307 



8633 
4174 
31 4716 



4 
5 
6 
7 
8 
9 



5256 
5796 
6335 
6874 
7411 
7949 



3687 
4229 
4770 
5310 
5850 
6389 
6927 
7465 
8002 



3741 
4283 
4824 
5364 
5904 
6443 
6981 
7519 
8056 



1 
2 
3 
4 
6 
6 
7 
8 
9 



N. 



9021 
9556 
910091 
0624 
1158 
1690 



2753 
3284 



9074 
9610 
910144 
0678 
1211 
1743 



2222 2275 



2806 
8337 



9128 
9663 
910197 
0731 
1264 
1797 
2328 
2859 
3390 



2818 
3378 
8928 
4482 
5036 
5588 
6140 
6692 
7242 



2873 
8429 
8984 
4538 
5091 
5644 
6195 
6747 
7297 



897792897847 



8341 
8890 
9437 
9985 
900581 
1077 
1622 
2166 
2710 



881271 

1841 
2411 
2980 
8548 
4115 
4682 
5248 
5813 
6378 
886942 



9 



83>^6 
8944 
9492 
900039 
058() 
1131 
1676 
2221 
2764 



881328 

1898 
2468 
3037 
8605 
4172 
4739 
5305 
5870 
6434 
886998 
7561 
8123 
8685 
9246 
9806 
890365 
0924 
1482 
2039 
392595 
8151 
3706 
4261 
4814 
5367 
5920 
6471 
7022 
7572 
897902 897957 898012 898067 898122 



7336 


7392 


7449 


7505 


7898 


7955 


8011 


8067 


8460 


8516 


8573 


8629 


9021 


9077 


9134 


9190 


9582 


9638 


9694 


9750 


890141 


890197 


890253 


890309 


0700 


0756 


0812 


0868 


1259 


1314 


1370 


1426 


1816 


1872 


1928 


1983 



D. 



60 4 

2929 


2985 


3040 


3096 


8484 


8540 


8595 


8651 


4039 


4094 


4150 


4205 


4593 


4648 


4704 


4759 


5146 


5201 


5257 


5312 


5699 


5754 


6809 


5864 


6251 


6306 


6361 


6416 


6S02 


6857 


6912 


6967 


7352 


7407 


7462 


7517 



8795 
4337 
4878 
5418 
5958 
6497 
7035 
7573 
8110 



3849 
4391 
4932 
5472 
6012 
6551 
7089 
7626 
8163 



810 908485 908539 908592 908646 908699 908753 908807 908860 



9181 
9716 
910251 
0784 
1317 
1850 
2381 
2913 
8443 

8 



9235 
9770 
910304 
0838 
1371 
1903 
2435 
2966 
8496 



8451 
8999 
9547 
900094 
0640 
1186 
1731 
2275 
2818 
903361 
3904 
4445 
4986 
5526 
60t)6 
6604 
7143 
7680 
8217 



9289 
9823 
910358 
0891 
1424 
1956 
2488 
8019 
8549 



8506 
9054 
9602 
900149 
0695 
1240 
1785 
2329 
2873 



8561 
9109 
9656 
900203 
0749 
1295 
1840 
2384 
2927 



903416903470903524 



8958 
4499 
5040 
5580 
6119 
6658 
7196 
7734 
8270 



4012 
4553 
5094 
5634 
6173 
6712 
7250 
7787 
8324 



9342 
9877 
910411 
0944 
1477 
2009 
2541 
8072 
86 02 

6 



9396 
9930 
910464 
0998 
1530 
2063 
2594 
8125 
3655 



8615 
9164 
9711 
900258 
0804 
1349 
1894 
2438 
2981 



4066 
4607 
5148 
5688 
6227 
6766 
7304 
7841 
8378 
908914 
9449 
9984 
910518 
1051 
1584 
2116 
2647 
8178 
8708 



8670 
9218 
9766 
900312 
0859 
1404 
1948 
2492 
8036 

903578 
4120 
4661 
5202 
5742 
6281 
6820 
7358 
7895 
8431 

908967 
9603 
910037 
0571 
1104 
1637 
2169 
2700 
3231 
^7Gl 



57 

57 
57 
57 
57 
57 
57 
57 
57 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
65 
55 
55 
55 
55 
55 
55 
55 
65 
55 
65 
55 
55 
65 
54 
64 
54 
54 
54 
54 
64 
54 
54 
54 
54 
54 
64 
54 
54 
53 
53 
53 
63 
63 
53 
53 
63 



T \ ^ \ '^ \^\ 



80 



TABLE n.— Logarithms of Knmben. 






N. 

1 





1 

1 


2 


3 


4 


6 


e 1 


7 


8 


9 


D. 


820 913814 913867 913920 9139731914026 914079 914132.914184 914237 914290J 


53 


1 


4343 


4396 


4449 


4502 


4565 


4608 


4660 


4713 


4766 


4819 
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6416 


5460 


6504 


6547 


6591 




990 


996635995679 


996723 


'995767 


996811 


S95854 


995898 


99594i 


995986 


996030 


44 


1 


6074 


6117 


eiBi 


6305 


6249 


6293 


6337 




6424 


6468 


44 


S 


6fil-2 




6599 


6643 


6687 


6731 


6774 


681( 


6362 


9906 




3 


6949 




7037 


708f 


7124 


7168 


7-212 




7299 


7343 




4 


73S6 




747* 


7517 


7561 


7605 


7648 




7736 


7779 


44 


B 


7823 




7910 


7951 


7998 


8041 


8085 


812! 


8172 


8216 




6 


S259 


8303 


8347 


8390 


8434 


8477 


8521 


8584 


esDS 


8852 


44 


7 


869S 


873^ 


8782 


8826 


8869 


8913 


8956 


9000 


9043 


9087 


44 


1 


9131 


»!7+ 


9218 


9261 


6303 


9348 


9393 


S135 


B479 


8522 




nT 


PfifiS 


Bflon 




9fi»h 


97S9 


9783 


8828 


8870 


9913 


9957 


43 





1 


a 1 3 


4 1 6 1 e 


7 


8 1 8 


D. 



TABLE III 

LOGABITHMS OF ALL THE SINES, COSINES, TANGENTS, 
COTANGENTS, AND SECANTS, Fkom 0' TO 90\ 



Ofiegr^l 


TABLE m.- 


-Logurithmio Sliiflt, TtagmtM, ud Secsnti. 


33 




M.| Sin«. 


D. 


Coaec. 


Tang. 


D. 


Infinite. 


_Scc.nt. |_M 
10.000000! 


CnsiBB. I 

10.00000060 




00.000000 




Inflnite. 






1 


6.463726 


50171? 


13.636271 


6.4B37it 


601717 


13.636274 


(K)00(K)OO 


00000059 




1 


Tei76d 


Z8348S 


235241 




293435 


235-.;U 


oooono' 1)0 


000000.58 




' 


910347 


20S231 


0S9153 


940847 


208231 


059163 


000000; 00 


00000057 






7.0B5/B6 


161617 


12.934214 




161617 


12.934214 


000000 


00 


O0OO0O6S 




J 


16261(8 


131961 


837304 




131969 


337304 


000000 


00 


0ll0000'65 






S41877 


111578, 


758133 


21187B 


111573 


758122 


000001 


00 


0.999999'54 




: 


808814 


966aS 


691176 


308825 


B!-a53 


691175 


DOODOl 


00 


89989963 






3Ba8lf 


852M 


6331S4 


366817 


85-J54 


633183 


000001 




89998962 




1 


417968 


7626i 


682032 


117970 


76263 


582030 


000001 


01 


e99999'61 




10 


483726 


68!)8» 


636275 


468727 


imsa^ 


638273 


000002 


01 


099998,50 




11 


7.&05118 


6298] 


12.494882 


7.506120 


62981 


12.4S48B0 


10.000002 


01 


9.99999849 




1-- 


642906 




437094 


642909 


t71'37 


46709! 


000003 


01 


999MI7,48 




13 


677665 


6364] 


422332 


677672 


53612 


t223ia 


000003 


01 


999997:17 




14 


609368 




390147 


600857 


499an 


390143 


000004 


01 






IS 


03981B 


467H 


380184 


6398-20 


48716 


360180 


000004 


01 


Bl'9986'45 




lu 


667S44 


43381 


332156 


6^7849 


4388-. 


332161 


000005 


01 


999995 44 




17 


691173 


41372 


3058-:7 


694179 


41373 


805821 


000005 


01 


999995143 




IS 


7159B7 


39135 


281003 


719003 


39136 


280997 


000006 


01 


98898442 




m 


742477 


37127 


267623 


742481 


37123 


267516 


000007 




999991); 41 




■M 


784754 


35315 


236245 


764761 


35316 


235239 


000007 


01 


99998340 




21 


7.785943 


336TI 


12.214057 


1'.785951 


33673 


12.214049 


10.000008 


0] 


9.999992 39 






S06140 




193854 


806156 


8-.;i7( 


193816 


000009 




999881,38 




2; 


8ifi451 




171649 


826460 




174G40 


000010 


01 


99999037 




24 


843934 


2964: 


166066 


813944 




156056 


000011 




89U98g;36 




35 


881SS2 




138338 


861674 




I3S320 


000011 




998988136 




2B 


878695 


27317 


121305 


878708 


27311 


121292 


000012 




998988,34 




27 


895085 




1D4S15 


895099 




104B01 


000013 




999987,33 




2j 


810879 




089121 


910394 


26401 


039106 


000014 


02 


6999a6i32 




29 


9-26119 




073381 


856134 




0;S8i;6 


000015 


02 


898986,31 




80 


940842 




059158 


940S58 


23735 


IffltU! 


000017 


02 


99B983B0 




31 


r.055082 




12.044918 


7.055100 


22982 




10.000018 


Oi 


9.999982129 




3: 


eess7D 


2227; 


031130 


968889 


22275 




000019 


Oi 


898981 


■a 






98-3288 


21603 


017767 


882253 


2161( 


017747 


000020 


03 


998980 


27 




» 


995I9S 


20B81 


004802 


9B5319 






000021 


02 


99^979 


26 




85 


8.007787 


20390 


11.992213 


8.007809 


20392 


11.982191 


000023 


02 


998977 


26 




3S 


020021 


19831 


979979 


020046 


19S3; 




000024 




998876 


24 




37 


osieie 


leSDS 


968081 


031946 


18306 


968056 


000025 


OS 


998976 


23 




88 


043501 


13801 


956498 


043527 


IS&B 


956473 


000027 


01 


9999 3 


22 




39 


064781 


18325 


945319 


054809 


lS3-i7 


946191 


000028 


02 


999972- 


21 




40 


065776 


1767L 


934-224 


0C6S06 


17875, 


91(4194 


000029 


02 


9999 1 


20 




41 


8.076500 


17441 


11.923500 


8.076531 


17444 


11.923469 


10.000031 


02 


9.999969 


19 




*■: 


088965 


17031 


913035 


08(1907 


17031 


9130a^ 


000032 


03 


999968 






43 


097183 


]683:> 


902817 


097217 


16612 


902781 


000031 




999966 






14 


107167 


163C5 






lRa63 


892797 


000036 


03 


999961 






45 


118926 


16908 


88307) 




15911 


8S3037 


000037 


03 


999063 






46 


126471 


16568 




12651(1 


15569 


373480 


000039 


03 


999961 






47 


ISSBID 


16238 


861190 




15241 


864149 


000041 


03 


£99969 






48 


1419S8 


14924 






14927 


855004 


000042 


03 


899958 






49 


16390? 


1462S 


84609; 




11826 


846048 


ODD041 


03 


999966 






£0 


162681 


14333 


837319 




14336 


337273 


000046 


03 


P99964 






51 


3.171280 


14054 


11.828720 


B.171328 


14057 


11.828672 


10.000048 


03 


9 999952 






52 


179713 


13787 


320287 


179761 


137e0 


8-20237 


000060 


03 


999950 






S3 


187985 


13S29 


812015 


18803t 


lS53-> 


811964 


000052 


03 


89BB48 






£4 


19610-/ 


1S281 


803S9S 


196166 


13284 


803844 


D00064 




998946 






S5 


204070 


13041 


795930 


204126 


13041 


796S74 


0110056 




999844 






5G 


211W5 


12810 


788105 


211953 


12S11 


7^8047 


000068 


04 


8B98J2 






i7 


219681 


1268? 


78041! 


219611 


12691 




000060 


01 


999940 






GS 


227134 






227195 


1237f 


772806 


000062 


04 


899838 






Al 


234567 


1216^ 


76644; 


234621 


12168 


765878 


000084 


01 


899936 








211856 


11963 


758116 


241921 


11967 


758079 


000066 


01 


899934 






~ 


Oaine. 




Secant. 


Cotflng. 


1 Tare- 


Coasc. 




[ SiUB. 


^ 


i 



84 



TABLE IIL—Logaxithmio Sines, Tangents, and Secants. [1 Degree. 



M. 



] 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

]•- 

13 

14 

15 

• 

> 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
31 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



T>. 



Cosec. 



Tang. 



I D. I Otanjsf. Secant. T>. Cosine. 



8.241855 
249033 
256094 
263042 
269881 
276614 
283243 
289773 
296207 
802546 
30S794 

8.314954 
321027 
327016 
3:J2924 
338753 
344504 
850181 
355783 
361315 
366777 

8.372171 
377499 
382762 
387962 
393101 
398179 
403199 
408161 
413068 
417919 

8.422717 

427462 
432156 
436800 
441394 
445941 
450440 
454893 
459301 
463665 

8.467985 
472263 
476498 
480693 
484848 
4S896I? 
493040 
4970; 
501080 
505045 

8.508974 
612867 
616726 
620551 
624343 
628102 
631828 
635523 
639186 
642819 

Cosine. 



11963 

11768 

11580 

11398 

11221 

11050 

10883 

10722 

10566 

10414 

10266 

10122 

9982 

9847 

9714 

9586 

9460 

9338 

9219 

9103 

8900 

8880 

8772 

8667 

8564 

8464 

8366 

8271 

8177 

8086 

7996 

7909 

7823 

7740 

7657 
7577 
74l»9 
7422 
7346 
7273 
7200 

7129 
706U 
6991 
C924 
6859 
6794 
6731 
6669 
6608 
6548 

6489 
6432 
6375 
6319 
6264 
6211 
6158 
6106 
6055 
60'H 



11.7581458.241921 



11. 



11 



11. 



11. 



750967 
743906 
736968 
730119 
72:'t386 
716757 
710227 
703793 
697454 
691206 

685046 
678973 
672984 
667076 
661247 
655496 
649819 
644217 
638685 
633223 

627829 
622501 
617238 
612038 
606899 
601821 
696801 
691839 
686932 
682081 

577283 
672538 
667844 
663200 
658606 
654059 
649560 
645107 
640699 
636335 

632016 
527737 
623502 
619307 
615152 
611037 
606960 
602922 
498920 
494955 



249102 
256166 
263115 
269966 
276691 
283323 
289S56 
296292 
3026U 
808884 

8.315046 
821122 
327114 
833025 
338856 
844610 
850289 
855S95 
361430 
366895 

8.372292 
377622 
382889 
888092 
393234 
398315 
403338 
408304 
413213 
418068 

8.422869 
427618 
432315 
436962 
441660 
446110 
450613 
455076 
459481 
463849 

8.468172 
472454 
476693 
480892 
485050 
489170 
493250 
497293 
601298 
605267 



11.4910268.509200 



487133 
483274 
479449 
475657 
471898 
468172 
464477 
460814 
4.*)7181 

Secant. 



613098 
616961 
620790 
624586 
628349 
632080 
635779 
639447 
643084 

Cotang. 



11967 

11772 

11584 

11402 

11225 

11054 

10887 

10726 

10570 

10418 

10270 

10126 

9987 

9851 

9719 

9590 

9465 

9343 

9224 

9108 

8995 

8885 

8777 

8672 

8570 

8469 

8371 

8276 

8182 

8091 

8002 

7914 

7829 

7745 

7663 

7583 

7505 

7428 

7352 

7279 

7206 

7135 

7066 

6998 

6931 

6865 

6801 

6738 

6676 

6615 

6555 

6496 

6439 

6382 

6326 

6272 

6218 

6165 

6118 

6062 

6012 



11.758079 

760898 
74.38.35 
736885 
730044 
723309 
716677 
710144 
703708 
697366 
691116 

11.684954 
678i>78j 
672886 
666975 
661144 
655390 
649711 
644105 
638570 
633105 

11.627708 
622378 
617111 
611908 
606766 
601685 
696662 
691696 
686787 
681932 

11.577131 
672382 
667685 
663038 
658440 
653890 
649387 
644930 
640519 
636151 

11.531828 
627546 
623307 
619108 
614950 
610830 
606750 
602707 
498702 
494733 

11.490800 
486902 
483039 
479210 
475414 
471651 
467920 
464221 
460563 
456916 

Tang. 



10.00006604 

000068 04 
000071 04 
000073 04 
000075 04 
000078 04 
000080 04 
000082 04 
000035 04 
000087 04 
000090 04 

10.00009304 
000095 04 
000098 04 
000101 05 
000103 05 
000106 O.T 
000109 05 
000112 05 
000115 05 
000118 05 

10.000121 05 
000124 05 
000127 05 
000130 05 
000133 05 
000136 05 
000139 05 
000142 05 
000146 05 
000149 06 

10.000152 06 
000166 06 
000159 06 
000162 06 
000166 06 
000169 06 
000173 06 
000177 06 
000180 06 
000184 06 

10.00018806 
000191 06 
000195, 06 
000199, 06 
000203 07 



9 



.999934 

999932 
999929 
999927 
999926 
999922 
999920 
999918 
999915 
999913 
9^9910 

999907 

999905 
999902 
999899 
999897 
999894 
999891 
999888 
999885 
999882 

999879 
999876 
999873 
999870 
999867 
999864 
999861 
999858 
999854 
999851 

999848 
999844 
999841 
999838 
999834 
999831 
999827 
999823 
999820 
999816 



60 

59 

68 

67 

66 

65 

64 

63 

62 

61 

60 

49 

48 

47 

46 

46 

44 

43 

42 

41 

40 

39 

38 

37 

86 

36 

84 

33 

82 

81 

80 

29 

28 

27 

26 

26 

24 

28 

22 

21 

20 



000207 
000210 
000214 
000218 
000222 



10.00022607 



000231 
000235 
000239 
000243 
000247 
000252 
000256 
000260 
00026 6 

Cosec. 



07 
07 
07 
07 
07 



07 
07 
07 
07 
07 
07 
07 
07 
07 



9.999812 19 



9. 



999809 
999805 
999801 
999797 
999793 
999790 
999786 
999782 
999778 
999774 
999769 
999765 
999761 
999757 
9.*y763 
999748 
999744 
999740 
999735 

Sine. 



88 J^egieea. 



18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

6 

4 

8 

2 

1 

_0 

M. 



ai).e»ei;] 




-Logarithmlo Sine*, Tugenti, ud Seouif& 35 




M. 


Bine. 1 D. 


CoSM. 1 Tang. 
11.4571Si;8.e430S4 


D. 


Cotaug. 


fleuint. 


D. 


Cosine. 1 







8.&42ai9e004 


601211.466916 


10.000265 


07 9.889736!^ 






61S4;!2, 6856 


453678 


64669) 


6S62 


45330B 


000269 


07 


fiibiSI) 69 






B199S5 


11906 


450005 


650-268 


51»14 


44973:. 


0110274 


07 


P99726, 58 








B85S 


446461 


653817 


5886 


446183 


000278 


08 


i*li722' 57 






fisroS' 


esii 


442946 


667336 


6819 


442664 


000283 


08 


9yB717, 60 






fiSOStO 


6761 


439460 


(60828 


6773 


439172 


000287 


08 


96971*65 






66SH99 


6719 


438001 


M4291 


6727 


436709 


C0029-. 




999708 54 






£67431 


6674 


432569 


667727 


638:. 


432273 


000296 


OS 


l»i«704 63 
999e9» 62 
999694 61 






C70836 


6631 


429164 


671137 


6838 


428863 


000301 


18 






(74214 


6587 


426786 


674520 


6595 


426480 


000306 


08 






677686 


6544 


4-22434 


677877 


555:. 


422123 


000311 


08 








B.S80892 


6502 


11.419108 


a681208 


5510 


11.418792 


1O.O0D3I6 


08 


9-999666 49 






6841LI3 


6460 


416807 


684614 


6468 


4164^6 


000320 


08 








687469 


6419 


415631 


£87796 


6427 


412205 


000326 


03 


869675 47 






690721 


6379 


409279 


6BI051 


6387 


408949 


000330 


08 


999670 46 






S93948 


633B 


406052 


694283 


5347 


405717 


D0033E 


08 


999666 45 






697153 


6300 


402848 


697492 


5308 


402608 


000340 


08 


999660 44 






600332 


S2fll 


39S688 


600677 


6270 


399323 


000345 


08 


9l'g665 43 






603489 


6'J23 


396511 


603339 


6232 


396161 


0003611 


08 


996660 42 






606ti23 


fik6 


S93377 


606978 


6194 


893032 


0003SS 


09 


999645 41 






600731 


61 4U 


3903BS 


610094 


5158 


389906 


0003MO 


OD 


999640 40 




21 


8.612823 


5112 


11.S87177 


aB13189 


5121 11.386811 


10.000365 


09 


9.999636 39 






6I5S91 


6076 


384109 


61626--! 


5085 


383738 


000371 


09 


996629 38 






61S937 


5011 


381063 


61931H 


6O50 


380687 


000376 


09 


B99B24 87 






62i96-. 


:>006 


378038 


622348 


6016 


S77657 


000381 


09 


699619 36 




25 


6245)65 


4972 


375035 


625352 


4981 


374648 


oooast 


09 


696614 3S 




26 


6279)3 


4H33 


372062 


628340 


4947 


371660 






»9»f 08 84 




27 


830911 


4904 


369089 


631308 


4913 


86869- 


000397 


09 


999601 33 




23 


633854 


4S71 


366146 


684356 


4380 


365774 




09 


996597 32 




29 


636776 


4S39 


863224 


037184 


4H48 


382816 




09 


666592 Bl 




30 


639680 




3B0320 


64(K)n3 


4S1^ 


850907 


0004H 


09 


B09SS6 SO 




31 


8.642563 


4775 


11.357437 


8.642982 


4784 


11.357018 


10.000419 


09 


B.999581 !9 




32 


646428 


1743 


354572 


646^53 


4753 


354147 


0001-25 


09 


91-9576 28 




83 


643274 




861726 


648704 


472- 


861296 


000130 


09 


969670 27 




3» 


MI 101 


4682 


S4SS98 


651637 


4691 


843163 


000436 


06 


69966 £6 




35 


6S3911 


4652 


346089 


651352 


4601 


345641 


000442 




969E6E 26 






656702 


4B22 
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10.00201t 


20 


9.997984 


29 


32 


984139 


^171 


015311 




2191 


013783 




SO 


897972 


28 


33 


935191 


210: 


014509 


9S7.5i!2 




012463 


002041 


21 


997059 


37 


34 


B8()78'J 


«57 




9S3S43 


21^! 


01I15S 




21 


B97947 


26 


35 


983083 


2150 


011917 


990149 


2171 


00985! 




21 


B97936 


25 




9Sn374 


■2U: 


010625 


991461 


2165 


006549 


002078 


21 


997922 


24 


37 






009340 


BB2750 


2159 


0072.™ 




21 


997010 


23 


3S 


991943 


2131 


003057 


904045 


2152 


005955 


002103 


21 


907897 


33 


39 


99.'i222 


2123 


006778 


99S337 


2140 


004663 


002115 


21 


B97835 


21 


40 


994197 


2119 


00530!) 


998624 


2140 


003376 


002127 


21 


997S78 


20 


41 


8995768 


2111 


11,004232 


8.99790f 


2134 


11.002092 


10.002140 


21 


9.997360 


19 




99riJ3fl 




002964 


B991S! 


2127 


000812 


002153 


21 


097847 


18 


43 


993299 




001701 


9.00046 


2121 


10,999535 


002165 


21 


B97835 


17 




9i)95ilO 


2091 


000140 


001733 


2115 


093262 


002178 


21 


097822 




45 


9.001 1316 




10.999184 


00)007 


2109 


B96993 


002191 


21 


097809 


IS 


411 






997931 


00427: 


21 OS 


696728 


002203 


21 


997797 


1* 


47 


00331) 


aoTfi 


99«fiS2 


0055.14 


2097 


99446FI 


002218 


21 


997784 


13 


43 


0(l4Jii3 




B9.i4:!7 


OO0792 


2091 


993203 


002229 


21 


BB777] 


13 


4U 


OO.-;305 


imi 


994195 


003017 


2085 


991953 


002242 


21 


997758 


11 


50 


O07'>4l 


20.iS 


992956 






B90702 


092255 


22 


997745 


10 


51 


9.008378 




10.99172S 


9.01064C 


207' 


10-989454 


10,002288 




9.997732 


9 


5! 


009.^10 


2041 




011790 


206( 


BSBJIO 


002281 


22 


997n9 




53 


(110737 


204(1 




013031 




985969 


0022B4 


23 


997706 


7 


5i 


CI 1962 


2031 




014268 




935732 


002307 


22 


B;)7693 




55 


013182 


2029 


S86S)^ 


015502 


2051 


984198 


002320 


22 


B976SU 


G 


S4 


014400 






016733 




983268 


00233; 


22 


997667 


4 


57 


OlSKIS 


201; 




017959 


2031 


BS2041 


002348 


22 


997054 




53 


0168-^4 


2011 


833176 


019183 


2034 


080817 


002359 


22 


997641 


2 


60 


01S031 




981969 


020403 


2023 


97B597 


002371! 


22 


B97628 


1 


60 


019^39 


2001 


BS07S5 


021620 


2023 


P78S80 


002386 


32 


997614 







Cosine. | 


.-j^oant. 1 Cotedg. 




Tang. 


COSBC 


tJini'. 


M. 



le gwi M.] TABLE HL— Logaiitlimie Sin«a, TtBgtnt^ ud Seotnta. 



89 





Sine. 


I). 


Cosec. 


Tang. 


D. 


CotaDg. 


Secant. 1 D. 


Cosine. 


n 




9.019235 


2000 


10.980765 


9.021620 


2023 


10978380 


10002386 22 


9.997614 60 




020435 


1995 


979565 


022834 


2017 


977166 


002399 


22 


997601 59 




021632 


1989 


978368 


024044 


2011 


976956 


002412 


22 


997588 68 




022825 


1984 


977175 


025251 


2006 


974749 


002426 


22 


997574, 67 




024016 


1978 


975984 


026455 


2001 


^73545 


002439 


22 


997561! 56 




025203 


1973 


974797 


027655 


1995 


972345 


002453 


22 


997547 55 




026386 


1967 


973614 


028852 


1990 


971148 


002466 


23 


997634 64 




027567 


1962 


972433 


030046 


1985 


969954 


002480 


23 


997520 53 




028744 


1957 


971256 


031237 


1979 


968763 


002493 


23 


997507 52 




029918 


1951 


970082 


032425 


1974 


967576 


002507 


23 


997493 51 




031089 


1946 


968911 


033609 


1969 


966391 


002520 


23 


997480 50 




9.032257 


1941 


10.967743 


9.034791 


196410.965209 


10.002534 


23 


9.997466 


49 




033421 


1935 


966579 


035969 


1958 


964031 


002548 


23 


997452 


48 




034582 


1930 


965418 


037144 


1953 


962856 


002561 


23 


997439 


47 




035741 


1925 


964259 


038316 


1948 


961684 


002575 


23 


997425 


46 




036896 


19l>0 


963104 


039485 


1943 


960515 


002589 


23 


997411 


46 




038048 


1915 


961952 


040651 


1988 


959349 


002603 


23 


997397 


44 




039197 


1910 


960803 


041813 


1933 


958187 


002617 


23 


997383 


43 




040342 


1905 


959658 


042973 


1928 


957027 


002631 


23 


997369 


42 




041485 


1899 


958515 


044130 


1923 


955870 


002645 


23 


997355 


41 




042625 


1895 


957375 


045284 


1918 


954716 


002659 


23 


997341 


40 




9.043762 


1889 


10956238 


9.046434 


1913 


10953566 


10002673 


24 


9.997327 


39 




044895 


1884 


955105 


047582 


1908 


952418 


002687 


24 


997313 


38 


, 


046026 


1879 


953974 


048727 


1903 


951273 


002701 


24 


997299 


37 




047154 


1875 


952846 


049869 


1898 


950131 


002715 


24 


997285 


36 


t 


048279 


1870 


951721 


051008 


1894 


948992 


002729 


24 


997271 


35 


• 


049400 


1865 


950600 


052144 


1889 


947856 


002743 


24 


997257 


34 


' 


050519 


1860 


949481 


053277 


1884 


946723 


002758 


24 


997242 


33 


I 


051635 


1855 


948365 


054407 


1879 


945593 


002772 


24 


997228 


32 


1 


052749 


1850 


947251 


055535 


1874 


944465 


002786 


24 


997214 


31 


1 


053859 


1846 


946141 


056659 


1870 


943341 


002801 


24 


997199 


30 




9.054966 


1841 


10.945034 


9.057781 


1865 


10942219 


10002815 


24 


9.997185 


29 


1 

■ 


056071 


1836 


943929 


058900 


1860 


941100 


0028:i0 


24 


997170 


28 


; 


057172 


1831 


942828 


060016 


1855 


939984 


002844 


24 


997156 


27 


t 


058271 


1827 


941729 


061130 


1851 


938870 


002859 


24 


997141 


26 


i 


059367 


1822 


940633 


062240 


1846 


937760 


002873 


24 


997127 


25 


• 

t 


060460 


1818 


939540 


063348 


1842 


936652 


002888 


24 


997112 


24 


f 


061551 


1813 


938449 


064453 


1837 


935547 


002902 


24 


997098 


23 


; 


062639 


1808 


987361 


065556 


1833 


934444 


002917 


25 


997083 


22 


1 


063724 


1804 


936276 


066655 


1828 


933345 


002932 


25 


997068 


21 


\ 


064806 


1799 


935194 


067752 


1824 


932248 


002947 


25 


997053 


20 


• 


9.065885 


1794 


10.934115 


9.068846 


1819 


10.931154 


10002961 


25 


9.997039 


19 


• 


06696-J 


1790 


933038 


069938 


1815 


930062 


002976 


25 


997024 


18 


I 


068036 


1786 


931 9H4 


071027 


1811 


928973 


002991 


26 


997009 


17 


[ 


069107 


1781 


930893 


072113 


1806 


927887 


003006 


25 


996994 


16 




070176 


1777 


929824 


073197 


1802 


926803 


003021 


25 


996979 


15 


\ 


071242 


1772 


928758 


074278 


1797 


925722 


003036 


25 


996964 


14 


r 


072306 


1768 


927694 


075356 


1793 


924644 


003051 


25 


996949 


13 


\ 


073366 


1764 


926634 


076432 


1789 


923568 


003066 


25 


996934 


12 


> 


074424 


1759 


925576 


077505 


1784 


922495 


003081 


25 


996919 


11 


) 


075480 


1755 


924520 


07857t 


1780 


921424 


003096 


25 


996904 


10 


* 


a076533 


1751 


10923467 


9.079644 


1776 


10.920356 


10003111 


25 


9.996889 


9 


I 


077583 


1746 


922417 


080710 


1772 


919290 


003126 


25 


996874 


8 


J 


078631 


1742 


921369 


08177; 


1767 


918227 


003142 


25 


996858 


7 


I 


079676 


1738 


920324 


082j^33 


1763 


917167 


003157 


25 


996843 


6 




080719 


1734 


919281 


083891 


1759 


916109 


003172 


26 


996828 


5 


J 


081759 


1729 


918241 


084947 


1755 


915053 


003188 


26 


9^6812 


4 


r 


082797 


1725 


917203 


086000 


1751 


914000 


003203 


26 


996797 


3 


1 


083832 


1721 


916168 


087050 


1747 


912950 


003218 


26 


996782 


2 


) 


084864 


1717 


915136 


088098 


1743 


911902 


003234 


26 


996766 


1 


) 


085894 


1713 


914106 


089144 


1739 


910866 


003249 


26 


996751 




M. 




Codne. 


Secant. 


Cotang. 




Tang. 


Cosec. 


Slue. 



S^ V^«eEft«U 
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M. 


Bine. 


D. 


Co«c. 


Ta:.g. 


n. 


Cotaiic. 


10.003249 26 


C. 









1713 


10,8141069.089144 


173910.910866 


9.9 




1 


wmn. 


1709 


913078; ljyOI87 


173.i 


B0'J813 


U03205I 28 






2 


0S7M7 


1704 


9120631 0ai2^! 


1730 


908772 


0032801 26 








083970 


1701 


911030 




1727 


907734 


0032961 26 








0899B0 


1896 


910010 


0S330' 


1722 


900693 


003313 28 








091008 


1693 


90S9U2 




1719 


906661 


0033271 26 








OB2024 


1638 


907978 


095367 


1715 


901633 


0033131 26 








093037 


1686 


906963 




1711 


903605 


0033691 26 








091047 


1660 


S05953 


09712! 


1707 


902578 


003376; 26 








0S5OS6 


1877 


90491| 


098416 


1703 


901551 


003390 










088062 


1673 




099463 


1699 


600532 


003406 


26 








9.097065 


16G8 


10.902931 


9.100487 


1695 


10.899513 


10.003422 


27 


9.9; 






09S0S8 


1665 


S01934 


101501 


1691 


898198 


003438 


27 








099065 


18S1 


900935 


102519 


1687 


897481 


O03J64 


27 








100082 


1657 


899938 


103532 


1684 


896163 


003470 


27 








101058 


1653 


898944 


101542 


1680 


895158 


00348b 


27 








102018 


1649 


89795; 


105550 


167H 


691150 


003502 


27 








103037 


1646 


89696; 


106556 


ia7a 


893141 


003518 


27 








104035 


161L 


8959751 


107550 


1669 


892141 


003536 


37 








10*)10 


1638 


8949901 


108560 


1666 


891110 


003551 


37 








10599-2 


1634 


884008 


109559 


1861 


8"0J41 


003567 


27 






21 


9.1D6973 


1631 


10.893027 


9.110556 


1658 


10.889444 


10.003583, 27 


S.9' 




■i1 


107i'51 


1637 


892049 


111551 


16.51 


8S8419 


003600 


27 






23 


108927 


1623 


891073 


112543 


1650 


887457 


003616 


27 






24 


10!«0I 


1019 


890099 


113533 


1617 


336467 


003632 


27 






'li 


110373 


1616 


8SS127 


111521 


1643 


886179 


003619 


27 






26 


111812 


1612 


88815S 


1IS507 


1639 


88419! 


0036fl5 


27 






27 


112809 


1608 


887191 


116491 


1636 




00368'. 


23 






28 


113771 


1605 


886226 


117472 


1631 




003698 


28 






29 


111737 


1601 


835263 


11B452 


1621 




003716 


28 






sa 


11509 


1597 


8843021 1194-29 




880571 


003731 








31 


9.11665 


1694 


10.8833449.120404 






10.003748 


28 


9.9! 




&i 


11761 


1590 




121377 


161} 


■ 87882; 


003765 


23 








118567 


1687 


881133 


122343 


1615 


877652 


003781 


28 






34 


119519 


1683 


880181 


1S8317 




876683 


003798 








36 


120169 


1580 


879531 


124281 


1608 


876716 


003811 


28 






36 


121417 


1S76 


878583 


126249 


1604 


874751 




38 






87 




1573 


877638 


126211 


1601 


873789 


003841 


28 






as 




3569 


876694 


127172 


1597 


872828 


003866 


28 






3» 


24218 


ISOS 


875763 


38130 


1591 


871871 


003S83 


28 






*0 


125187 


1S6S 


871S13 


2B0S7 


1591 


870913 


003900 


28 






41 


9.12612E 


1569 


10.873875 


9.130041 


1587 


10.869959 


10.003917 




9.91 




12 




155^ 


872940 


3G994 


J584 


869006 


003931 


'JS 






13 




1552 


STJB07 


31944 


1581 


86806t 


003951 


29 










1G19 


871075 




1577 


867107 


003968 


39 






t& 




1615 


8701 1ft 


33S39 


157 


866181 


003985 


29 






IS 


130781 


1612 


86921! 


131731 


157 


865216 


001002 


29 






47 


S1706 


1639 




35726 


156 


864274 


004020 


29 






18 




1535 


867370 


136B67 


166 


863333 


0011*37 


29 






10 


33551 


1632 


866449 


137606 


1561 


862395 


004051 


29 






50 




1621 


865530 


13S542 


155 


86146! 


004072 


29 






61 




1625 


1D.864613 


9.139476 


1556 


10-860524 


10.004089 


29 


9.9! 




52 




1532 


863697 


140409 


1561 


850591 


004100 


29 






53 


37216 


1519 


8627S1 


141 340 


1618 


858660 


004124 








SI 


38128 


1518 


86187! 


112269 


1516 


857731 


004111 


39 






5S 


39037 


1513 




11S196 


1542 


856804 


004169 


29 






56 


39944 


1509 




144121 


1539 


856879 










E7 


10851 


lf06 


85915( 


14E044 


1535 


854956 


004194 


29 






68 


141754 


1608 


86821f 


116966 


1532 


854034 


004-213 


29 






!^ 




1500 


85734? 


116S36 


1,129 


853115 


004239 


29 




/s/ 


idsss am 


85644.? 


117803 


1526 


863107 


004217 


30 




1 1 


Cosine, j 


SeMEt. 


Cotuig. \ 


\ Tivi^. 


\ Coift. \ 


~S 
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M435S5 
1444S3 
1 -^5319 
1 -sea 43 

147130 
1 -48028 
3. 48915 

1 49802 

isoese 

1S15«9 
1 3 524S] 
9.1S3330 

aS4-^08 
1S5083 
1S5967 

3 stisao 

1577U0 
1SS56S 
159435 
1 60301 

Me2025 

l6->886 
163743 
3tS4600 

1.054H 
JOO307 
167159 

issoos 
loessB 

_ 16S70-' 
»l-?OS4f 

172230 

i7ao70 

^73008 
1 747M 
^75S78 

J 77-^42 

^84651 

Wl»??280 
' AS, Sij; 
138712 
189519 
1»0325 
191330 
19193:! 
193731 
1B3S31 
.J81332 



149B1(J.8S64459.147&03 1. 

858547 

S54B51 
853767 
852864 
851974 
851035 

esoiBa 

849314 
84!t431 
S47549 
1310.8466709.157775 1. 



355077 



8W79; 



8'i2758 

821928 

7 10.821100 

aao27 ■ 



168671 : 

IS^EBS ] 
lii0457 

1111347 1 

ifi-iasfi ] 

163123 ] 
164008 1 
IG489S 1 
185774 1 
'.166654 
167532 
lBgl09 
160284 
170157 
171020 
171899 
172767 
173S34 
174*90 

9.1753S2 
176224 
177084 
177942 
178799 
17B65; 
180608 
181360 
182211 
183069 

9.183907 1 



847837 
84(1731 
845S26 



(■41329 
840436 
R1P543 
S33S53 



0.004247 
0(14265 
004283 
004301 
0U4319 



SO 



004354 
O0437L __ 
O043W0 SO 
004409 " 
004427 
.00444S 
0044(13 
O044S1 
004199 
00451 8 31 
004636 31 
004554 "" 
DO 4673 
004.191 
004610 



820346 
619492 
818640 



Slliietl 
815349 
814534 
813720 
il 10.812908 
812097 
811288 
81D4S1 
809675 
808870 
80.S087 
807266 
806486 



816248 
814403 
813561 
812720 
811380 
811042 
810206 
809371 

B1JB2 

9.192294 1384J10.80770610.( 

193124 -'" 

193953 



004647 

004'>B4 ! 

0114703 ! 

004722 ! 

004740 ) 

00476" " 

004778 J 

004787 3 

0,004816 3 

004835 a 

004854 3 

004873 3 

004893 ' 

004911 . 

004930 S 

004940 3 

004968 3 

004937 3 

1005007 3 

00502S 3 

006046 3 

006066 a 

005034 3 

006104 3 

003123 a 

006143 a 

006162 3 

005182 " 



9H5573 6( 

9.995565 41 

9U653T 41 

995519 4; 



9.995372 3i 
995363 3! 
905334 3! 
996316 31 
995297 31 



196608 1 

196430 1 

1B7253 1 

198074 1 



005320 U 
00534(1 33 
00.';380| ?' 



994974 1. 
i)94956 1 
994935 1i 
994D16 li 



994779 i 
994769 ' 
994739 I 



994880 ; 
994660 : 
994640 : 



ev^iftos**. 



VABLB m.— Loguithmlc SIiMi, Augenti, and Seeanta. [9 





M. 


Sine. 1 D. 


Cosec, 1 Tung. 


1361 10.800287 


Stcant, 


D- 


Cos 









132610.8056689.199713 


10.005380 


33 


9.99- 






' ]BSt29 


1828 


804871 


200529 


1369 


799471 


005400 


33 


91 








1323 


804076 


B01315 


1358 


798665 


0< 15120 
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18 Degrees.] TABLS! IH— Logarithmic Sines, Tangents, and Secants. 
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351417 


039270 


94 


960730| jj '^ 


/ Cosine. I 1 Secant. 


CatttHE. \ \ lang. \ CoMM. \ 


s™. 1"0 '>~^- 





TABtB ra. 




ffinei, Tutgenta, ud BmuOm. 


«7 


D. 


Coaea. | Tang. 


D. 


Cotsng. 


Secaut. 1 D. 


CoBine. 


t73 


ia390687.9.648583 


666 


10.361417 


10.039270 94 


9.960730 60 


171 


S90403 


648B23 


561 


861077 


0393-^6 84 


9606741 69 




39013( 


649-^63 




360737 


039382 94 


9ti0618' 68 






649602 


6* 


3603S8 


039439 


04 


9606611 67 




sse.w 


64994-. 


68? 


360058 


039495 


04 


B60505: 60 


171 


3S9-27J 


660281 


685 


349719 


039552 


94 


980448! 65 




888083 


650620 




349380 


039808 


94 


060392 


54 




388706 


650959 




8t9Gi<l 


039665 


04 


960335 


63 




888424 


651297 




S4E703 


039731 


04 


980379 


62 




338 142 


651636 




348364 


039778 


04 


960222 


51 




387880 


651074 




348026 


039836 


94 


960186 


50 




10.387579 


9.652312 




10.347688 


10.039891 


95 


B-960109 


49 


168 


337398 


653650 




3473E0 


03U918 


05 


960053 


48 


16! 


387017 


6i2S88 




3470T. 


040006 


05 


059095 


47 


167 


388736 


653326 


662 


346874 


040062 


05 


859035 


46 


m 


336455 


653663 


662 


346337 


040113 


06 


059832 


45 


167 


386175 


664000 


562 


846000 


040175 


95 


S6982S 


44 


166 




664337 


661 


346003 


040232 


96 


969768 


43 


166 


3356!i 


654674 


661 


346326 


040289 


95 


959711 


42 


166 




BSMIll 


681 


844989 


040346 


95 


B698S4 


41 


165 


3860a 


665348 


561 


34460:1 


040404 


05 


969591) 




65 


10.384777 


9.665684 




10.344316 


10.040461 


95 


8.959539139 1 


166 


3S44SS 


650020 




843930 


040518 




950482! 33 


m 


384:119 


666366 




S43S^4 


040575 


96 


969425 37 | 


164 


383940 


656692 


669 


343308 


040632 


85 


069388 


36 


164 


363662 


65702S 


669 


342972 


040890 


98 


959310 


35 


(63 


383384 


657364 


659 


342638 


040747 


98 


959263 


34 


163 


aasiof 


657699 


559 


3J2301 


040806 


90 


969185 


S3 


162 




658034 


658 


341966 


040862 


B6 


969188 


32 


162 


38256( 


653369 


658 


841631 


040919 


98 


859081 


81 


[62 


382273 


668704 


558 


341298 


040977 


98 


968023 


30 


61 


10.381996 


9-659039 


658^ 


10.340961 


10-041036 


96 


9.958965 




161 


331719 


659373 


657 


3406 :;7 


041092 


96 


953908 




161 


38U4E 


669708 


657 


340292 


04 150 


96 


968850 


27 




381166 


660042 


657 


339958 


04 20B 


66 


968792 




160 


380890 


B60378 


657 


339624 


04 266 


86 


953734 


25 


160 


830614 


660710 


656 


839290 


04 328 


96 


B5S877 


24 




380338 


661043 


556 


338967 


04 331 


06 


968619 






380062 


661377 


566 


338623 


04 430 


96 


958561 


22 




379787 


661710 


655 


338200 


041497 


97 


958503 


21 




37B513 


662043 


665 


337967 


041555 


97 


968446 


20 


'58. 


10.379237 


9.662876 


555 


10.337624 


10.041613 


97 


9.958387 


19 


.57 


378<»62 


662709 
663642 


554 


3372D1 


041671 


07 


058328 


18 


.6; 


873687 


564 


8369S3 


041-29 


07 


968271 


17 




378413 


6B3376 


654 


336626 


041787 


97 


068213 


18 




378139 


663707 


554 


336-2B3 


041845 


07 


068151 


15 




377885 


064039 


663 


335961 


041904 


97 




14 


St 


377691 


664371 




336820 


041082 


97 




13 


S5 


377318 


664703 




3362B7 


042021 


07 






st 


377044 


665035 




334966 


04207B 


97 


957821 


11 


55. 


876771 


666366 




334834 


042137 


97 




10 


M 


10.376498 


9.665697 




10.334303 


10-042196 


97 


9.957804 


9 


54 


376226 


666029 




333971 


042264 




957746 


8 


.5^ 


876953 


666360 




333640 


042313 


SS 


057687 


7 




376681 


668691 




333309 


042372 


98 


057628 


6 


a; 


375409 


667021 


551 


33-2979 


0424r.O: 98 


057570 


6 


53 


375137 


68736-. 


651 


3n5!i;i'^ 




057511 


4 


5-2 


3743(15 


66768-2 


650 






957452 


3 


S3 


374694 


668013 


550 






957393 




,52 


3743'S 


668343 


550 






9573^5 




.51 


374052 


668672 


550 


-^'^•..' 


"Cu.'.^ii- \ 


^-jTr, 1, >.> 


/ Secant / Cotang. 


\ 'i™« 


SW«^ 














■- 


■^T'qS 



TABLE m.— Logttrlthmie Hum, TuigBtila, utd Secanta. [25 Hegttm. 



M. 


e[De. 


D. 


Co,«c. 1 T^.,g, 


li. 


Cotang. 


SBtant. 


1>. 


Cosine. 






9.626»1E 


451 10.374052I9.668673 


550 


10.331327 


10.042724 


98 


9.957276 


60 






451 


3737ai 


669002 


549 




01^783 


93 


957217 






6-2sm 




373510 


669332 


649 




042842 


98 


957158 


58 




626769 


460 


873240 


869661 


M9 




042901 


98 


957099 


67 




627030 


45( 


»7-J)7U 


669991 


548 




042960 




957040 


50 




627301 




372700 


670320 






043019 


98 


936981 


65 




827671 


449 


372430 


670649 




329351 


D4S079 




936921 


64 






449 


372160 


670977 




S2902! 


043133 


99 


S56862 


63 




mm 


44P 


871891 


671306 


547 




0J31B7 


99 


856803 








443 


87]6±i 


671634 


547 




013258 


99 


S56744 


61 




828647 


443 


371353 


671963 


547 




043316 


Ifl 


936634 


60 




9.628916 


44E 


10.37 I0S4 


■9.672291 


547 


10.327709 


10.043375 


99 


9.956625 


49 




easias 




37031-'. 


67^19 


546 


S27331 


043434 


99 


956566 


48 




629153 


447 


870547 


672047 


516 


327063 


043494 


99 


956506 






B29721 


447 


37037i' 


673274 


616 


326726 


043553 


9l> 


956447 


46 




62BB8B 


446 


370011 


873602 


646 


326398 


043613 


99 


966387 


45 




630257 


446 


369743 


67392tt 


645 


326071 


043673 


99 


966327 






630624 


446 


869476 


6742571 


545 


32.'i743 


043732 


89 


S56268 


43 




6307B'. 


416 


36920i 


674584 


645 


825416 


043792 


lOO 


956208 


42 




831059 


445 


388941 


874910 


544 


825090 


043852 


100 


956148 






63I3:i6 


445 


368674 


875237 


544 


324783 


04S9I1 


100 


956089 


40 




9.631693 


444 


10.368407 


9.675564 


544 


10.324436 


10043971 


100 


9.966029 


39 




«3]g59 


444 


363141 


875890 


544 


324110 


044031 


100 


965969 


38 




632125 


444 


367875 


676216 


643 


323784 


044091 


100 


965909 


37 




6:12382 


443 


367808 


87U643 


643 


323467 


044151 


100 


955849 


86 


25 


632658 


443 


367312 


876369 




823131 


044211 


lOO 


965789 


35 


26 


63292; 


443 


3'i7077 


677194 


54^ 


322306 


044271 


100 


965729 


31 


27 




442 


368811 


677620 


642 


322480 


044331 


100 


955661 


33 


38 


68346' 


442 


3065411 


877846 


642 


322164 


044391 






32 


29 


633719 


44'. 


366281 


878171 


542 


S21S2S 


044452 


100 


96554! 


31 


30 


633984 


441 


36601H 


678496 


542 


321504 


014512 


100 


955488 


30 


31 


9.G34249 


441 


10.3G5751 


9.67SS21 


541 


10.321179 


10044672 


101 


9.956428 


29 


32 


634514 


440 


3654S6 


879146 


541 


320854 


044632 


101 


965363 


28 


33 


834778 


440 


S652E3 


679471 


541 


320529 


044693 


101 


955307 


27 




6;504; 


440 


364958 


679795 


641 


320205 


044753 


101 


965247 


28 






439 


3646S4 


830120 


54U 


319SS0 


044814 


101 


955186 


26 


S6 




439 


364430 


880444 


640 


31B5E8 


041374 


101 


955126, 


24 




6358:)4 


438 


3ii4166 


680763 


540 


31923! 


044935 


101 


955065 


23 


38 


636087 


438 


3fi3B0a 


681092 


540 




044895 


101 


955005 


22 


39 


636330 


438 


333640 


681416 


539 


31858, 


0450SB 


101 


954944 


21 


40 


636623 


433 


363377 


681740 


53H 


313260 


045117 


101 


854S83 


SO 


41 


9.636886 


437 


10.363114 


9.682063 


539 


10317937 


10.M6177 


101 


9.954833 






632148 


437 


362851 


682337 


539 


S17613 


045233 


101 


934762 




43 


63741 


43; 


362589 


8827H 


588 


817290 


045299 


101 


954701 




44 


637673 




B62S27 




538 


318967 


045360 


101 


954640 




43 


637936 


436 


3820H5 






316644 


045421 


101 


954578 




46 


6:i3197 


43( 


361803 


633679 


538 


316321 


045432 


102 


S54518 




47 






S61542 


684001 


587 


315999 


043543 


102 


954467 




48 


63373 


431 


SB1280 


684324 


537 


315876 


045604 


103 


954306 




43 




435 


381019 


634846 


537 


316354 


045865 


102 


964335 




51 


63024 


435 


360758 




687 


315032 


045728 


102 


954274 




51 


9.639503 


434 


10.360497 


9.685290 


63< 


10314710 


10.045787 


103 


9.954213 




52 


639784 


434 


360238 


6S5612 




314388 


045848 


102 


S54162 




53 


840024 


434 


359976 




536 


SI406O 


045910 


102 


954000 




54 


64028 


433 


359716 




536 


aisn^ 


045971 


1112 


964029 




65 


640544 


43? 


S59466 


68657; 


635 


313423 


046032 


102 


053968 




58 


840804 


433 


3.19191 




635l 


S1310L 


046094 


102 


953906 




57 


84106 


432 




8S72li 


536 


312781 


048165 


102 


95.3845 




53 


641324 


432 


358671 


687540 


635 


312480 


046217 


102 


96378; 


2 


fi» 


841 5S3 


433 


35S417 


687861 


634 


312139 


046273 


103 




1 


fiO 


641842 


431 


368168 


688182 


634 


311818 


046340 


103 






Cmlae. 




Secant. 


CoUng. 




Tang. 


COIBO. 


1 Sin. 


"mT 
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59 



M. 



Sine. 


n 

431 


Cosec. 
10.358158 


Tang. 


D. Cotang. 
53410.311818 


Secant. 


D. 


Cosine. 


60 


9.641842 


9.688182 


10.046340103 


9.953660 


1 


642101 


431 


357899 


688502 


534 


311498 


046401 


103 


953599 


59 


2 


642360 


431 


357640 


688823 


534 


811177 


046463 


103 


953537 


58 


3 


642618 


430 


357382 


680143 


583 


310857 


046525 


103 


953475 


57 


4 


t)42877 


430 


357123 


689463 


533 


310637 


046587 


103 


95341S 


5^ 


5 


643135 


430 


35b'865 


6.^9783 


533 


810217 


046648 


103 


953352 


65 


6 


643393 


4*30 


350607 


690103 


533 


309897 


046710 


103 


953290 


54 


7 


643650 


429 


856350 


690423 


533 


309577 


046772 


103 


953226 


53 


8 


648908 


429 


356092 


690742 


532 


309258 


046834 


103 


953166 


52 


9 


644165 


429 


355835 


691062 


532 


80S938 


046896 


103 


953104 


51 


10 


644423 


428 


355577 


691381 


532 


308619 


046958 


103 


953042 


50 


11 


9.644680 


428 


10.355320 


9.691700 


532 


10.308300 


10.047020 


104 19.952980 


49 


12 


644936 


428 


355064 


692019 


531 


307981 


047082 


104 


952918 


48 


13 


645193 


427 


354807 


69*2338 


531 


307662 


047145 


104 


952855 


47 


14 


645450 


427 


354550 


692656 


531 


807344 


047207 


104 


952793 


46 


15 


645706 


427 


354294 


692975 


531 


307025 


047269 


104 


952731 


45 


16 


645962 


426 


354038 


693293 


530 


306707 


047331 


104 


952669 


44 


17 


64621^ 


426 


353782 


693612 


530 


306388 


047894 


104 


952606 


43 


18 


646474 


426 


353526 


693930 


530 


306070 


047456 


104 


952544 


42 


19 


646729 


425 


353271 


694248 


530 


305752 


047519 


104 


952481 


41 


20 


646984 


425 


353016 


694566 


529 


305434 


047581 


104 


952419 


40 


21 


9.647240 


425 


10.352760 


9.694883 


529 


10.305117 


10.047644 


104 


9.952356 


39 


22 


647494 


424 


352506 


695201 


529 


304799 


047706 


104 


952294 


38 


23 


647749 


424 


352251 


695518 


529 


304432 


047769 


104 


952231 


37 


24 


648004 


424 


351996 


695836 


529 


304164 


047832 


105 


952168 


86 


25 


648258 


424 


351742 


696153 


528 


303847 


047894 


105 


962106 


35 


26 


64851^ 


423 


351488 


696470 


528 


803530 


047957 


105 


952043 


84 


27 


64876^ 


423 


351234 


696787 


528 


303213 


048020 


105 


951980 


33 


2d 


649020 


423 


350980 


697103 


528 


302897 


048083 


105 


951917 


32 


29 


649274 


422 


350726 


697420 


527 


302580 


048146 


105 


951854 


31 


30 


649527 


422 


350473 


697736 


527 


302264 


048209 


105 


951791 


30 


31 


9.649781 


422 


10.350219 


9.698053 


527 


10.301947 


10.048272 


105 


9.951728 


29 


32 


650034 


422 


349966 


698369 


527 


301631 


048335 


105 


951665 


28 


33 


650287 


421 


349713 


698685 


526 


301315 


048398 


105 


961602 


27 


31 


650539 


421 


349461 


699001 


526 


300i499 


048461 


105 


951539 


26 


35 


650792 


421 


349208 


699316 


526 


300684 


048524 


105 


951476 


25 


36 


651044 


420 


348956 


699632 


526 


330368 


048588 


105 


951412 


24 


37 


651297 


420 


348703 


699947 


526 


300053 


048651 


106 


951349 


23 


38 


651549 


420 


348451 


700263 


525 


299737 


048714 


106 


951286 


22 


39 


651800 


419 


348200 


700578 


525 


299422 


048778 


106 


951222 


21 


40 


652052 


419 


347948 


700893 


525 


299107 


048841 


106 


951159 


20 


41 


9.652304 


419 


10.347696 


9.701208 


625 


10.298792 


10.048904 


106 


9.951096 


19 


42 


652555 


418 


347445 


701523 


524 


298477 


048968 


106 


961032 


18 


43 


652806 


418 


347194 


701837 


524 


298163 


049032 


106 


950968 


17 


44 


653057 


418 


340*943 


702152 


524 


297848 


049095 


106 


950906 


16 


45 


653308 


418 


316692 


70246d 


524 


297534 


049159 


106 


950841 


15 


46 


653558 


417 


346442 


702780 


523 


297220 


049222 


106 


950778 


14 


47 


653808 


417 


346192 


703095 


523 


296905 


049286 


106 


950714 


13 


48 


654059 


417 


315941 


703409 


52ii 


296591 


049350 


106 


950650 


12 


49 


654309 


416 


345691 


703723 


523 


296277 


049414 


106 


950586 


11 


50 


654558 


416 


345442 


704036 


522 


295964 


049478 107 


950522 


10 


51 


9.654808 


416 


10.345192 


9.704350 


522 


10.296660 


10.04E642107 


9.950458 


9 


52 


655058 


416 


344942 


704663 


522 


295337 


041606 


107 


950394 


8 


53 


655307 


415 


344693 


704977 


522 


295023 


049670 


107 


950330 


7 


54 


655556 


415 


344444 


705290 


522 


294710 


049734 


107 


950266 


6 


55 


655805 


415 


344195 


705603 


522 


294397 


049798 


107 


950202 


6 


56 


656054 


414 


343946 


705916 


521 


294084 


049862 


107 


950138 


4 


57 


656302 


414 


343698 


706228 


621 


293772 


049926 


107 


950074 


3 


58 


656551 


414 


343449 


706541 


521 


293459 


049990 


107 


950010 


2 


59 


656799 


413 


343-201 


706854 


521 


293146 


050055 


107 


949945 


1 


60 


657047 


413 

1 


3429.'>3 


707166 


520 


292834 


050119 
Cosec. 


107 


94P881 







Cofiioe. 


Secant. 


Co tang. 


Tang. 


Sine. 


M. 



Q^ T^^^c««iu 
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TABLE ni.-LogariaimIo Sum, TugsBta, 


■ltd SMUtL 


[28D«gr««. 




"m" 


Sine, 1 D. 


GiMc. 1 TaDg. 


D. 


Cotang. 


Rteant. 


D. 


Cosine. 1 1 




o' 


9.685571 


380 ia314429 9.743753 


496ia256248 


10.058181 


117 


9.941819 


60 






8S579y 




314201 


744050 




255950 


058251 


117 


941749 
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194141 


074455 


135 


925545 


24 






37 


731602 


829 


268398 


806137 


464 


193863 


074535 


135 


925465 


23 






83 


731799 


829 


268201 


806415 


463 


1935S5 


074616 


135 


925384 


22 






39 


731996 


328 


268004 


806693 


463 


193307 


074697 


135 


925303 


21 






40 


732193 


328 


267807 


806971 


463 


19302& 


074778 


135 


925222 


20 






41 


9.732390 


328 


10.267610 


9.807249 


463 


10.192751 


10.074859 


135 


9.926141 


19 






42 


732587 


328 


267413 


807527 


463 


192473 


074940 


135 


925060 


18 






43 


732784 


328 


267216 


807805 


463 


192195 


075021 


135 


924979 


17 






44 


732980 


327 


267020 


80S083 


463 


191917 


075103 


135 


924897 


16 






45 


733177 


.327 


266823 


808361 


463 


191639 


075184 


135 


924816 


15 






46 


733373 


327 


266627 


808638 


463 


191362 


075265 


136 


924735 


14 






47 


733569 


327 


266431 


808916 


462 


191084 


075346 


136 


924654 


13 






48 


733765 


327 


266235 


809193 


462 


190807 


075428 


136 


924572 


12 






49 


733961 


326 


266039 


809471 


462 


190529 


075509 


136 


924491 


11 






50 


734157 


326 


265843 


809748 


462 


190252 


075591 


136 


924409 


10 






61 


9.734353 


326 


10.265647 


9.810026 


462 


10.189975 


10.076672 


136 


9.924328 


9 






52 


734549 


326 


265451 


810302 


462 


189698 


075754 


136 


924246 


8 






53 


734744 


325 


265256 


810580 


462 


189420 


075836 


136 


924164 


7 






54 


734939 


325 


265061 


810857 


462 


189143 


075917 


136 


924083 


6 






55 


735135 


325 


264865 


811134 


461 


188866 


075999 


136 


924001 


5 






56 


735330 


325 


264670 


811410 


461 


188590 


076081 


136 


923919 


4 






57 


735525 


325 


264475 


811687 


461 


188313 


076163 


136 


923837 


3 






58 


735719 


324 


264281 


811964 


461 


188036 


076245 


137 


923755 


2 






59 


735914 


324 


264086 


812241 


461 


187759 


, 076327 


18T 


, Q2SSn\ \^ 


k 


i / 


60 


736109 


324 


263891) 


812517 


461 


18748S 




y ^^^^^\\ ^\ 




Cosine. / 


Secant / Cotang. 




Tang. 


\ ^YClfc. \^\ 




















^ 


riT^^cft 


^«k 





66 


TABLE nL— Logantiiinic Sines, Tangents, and Secants. 


[33 Degrees. 


M. 



Sine. D. 


Cosec. 
10.263891 


Tang. 


461 


Cotanfr. | Secant. D. 
10.187483 10.076409 137 


Cosine. 


60 


9.736109; 324 


9.812617 


9.923591 


1 


736303; 324 


263697 


812794 


461 


187206 


076491 


187 


9'33509 


69 


2 


736498 


324 


263602 


813070 


461 


186930 


076578 


187 


923427 


58 


8 


736692 


323 


263308 


813347 


460 


186653 


076655 


187 


923845 


67 


4 


736886 


823 


263114 


813623 


460 


186377 


076737 


137 


923263 


56 


5 


737030 


823 


262920 


813899 


460 


186101 


076819 


137 


923181 


66 


6 


737274 


823 


262726 


814176 


460 


186825 


076902 


137 


923098 


64 


7 


737467 


323 


262533 


814462 


460 


185648 


076984 


137 


923016 


63 


8 


737661 


822 


262339 


814728 


460 


186272 


077067 


137 


922933 


52 


9 


737855 


822 


262146 


816004 


460 


184996 


077149 


137 


9-22851 


61 


10 


738048 


8^2 


261962 


816279 


460 


184721 


077232 


188 


92-2768 


60 


11 


9.738241 


322 


10.2617599.815555 


460 


10.184445 


10.0773141138 


9.922686 


49 


12 


738434 


322 


261666 


816831 


469 


184169 


077397 


138 


922603 


48 


13 


738627 


321 


261373 


816107 


469 


183893 


077480 


138 


922620 


47 


14 


738820 


821 


261180 


816382 


469 


188618 


077662 


138 


922438 


46 


16 


739013 


821 


260987 


816658 


469 


183342 


077645 


138 


922355 


45 


16 


739206 


821 


260794 


816933 


469 


183067 


077728 


188 


922272 


44 


17 


739398 


321 


260602 


817209 


469 


182791 


077811 


133 


922189 


43 


18 


739590 


820 


260410 


817484 


469 


182516 


077894 


138 


922106 


42 


19 


739783 


320 


260217 


817769 


469 


182241 


077977 


138 


922023 


41 


20 


739975 


820 


260026 


818035 


468 


181965 


078060 


138 


921940 


40 


21 


9.740167 


320 


10.259833 


9.818310 


458 


10.181690 


10.078143 


139 


9.921857 


39 


22 


740359 


320 


269641 


818585 


468 


181415 


078226 


139 


921774 


38 


23 


740650 


819 


259450 


818S60 


468 


181140 


078309 


139 


921691 


87 


24 


740742 


319 


259268 


819135 


468 


180865 


078398 


139 


9-^1607 


86 


25 


740934 


319 


259066 


819410 


468 


180590 


078476 


139 


921624 


85 


26 


741125 


819 


258875 


819684 


468 


180316 


078659 


139 


921441 


84 


27 


741316 


819 


258684 


819959 


468 


180041 


078643 


139 


921867 


83 


28 


741508 


818 


258492 


820234 


468 


179766 


078726 


139 


921274 


82 


29 


741699 


318 


258301 


820608 


457 


179492 


078810 


189 


921190 


81 


30 


741889 


818 


258111 


820783 


457 


179217 


078893 


189 


921107 


30 


31 


9.742080 


318 


10.2579209.821057 


457 


10.178943 


10.078977 


139 


9.921023 


29 


32 


742271 


318 


257729 


821332 


457 


178668 


079061 


140 


920939 


28 


33 


742462 


817 


257538 


821606 


457 


178394 


079144 


140 


920866 


27 


34 


742652 


817 


257348 


821880 


467 


178120 


•079228 


140 


920772 


26 


35 


742842 


817 


257168 


822164 


457 


177846 


079312 


140 


920688 


25 


36 


743033 


317 


256967 


822429 


467 


177571 


079396 


140 


920604 


24 


37 


743223 


317 


256777 


822703 


457 


177297 


079480 


140 


920620 


28 


38 


743413 


316 


266587 


822977 


456 


177023 


079564 


140 


920436 


22 


39 


743602 


316 


256398 


8-3250 


456 


176750 


079648 


140 


920352 


21 


40 


743792 


316 


266208 


823624 


456 


176476 


079732 


140 


920268 


20 


41 


9.743982 


316 


10.256018 


9.823798 


456 


10.176202 


10.079816 


140 


9.920184 


19 


42 


744171 


316 


255829 


824072 


456 


175928 


079901 


140 


920099 


18 


43 


744361 


316 


255639 


824345 


456 


176655 


079985 


140 


920016 


17 


44 


744550 


816 


265450 


824619 


456 


175381 


080069 


141 


919931 


16 


45 


744739 


315 


256261 


824893 


466 


176107 


080164 


141 


919846 


16 


40 


744928 


316 


255072 


8251C6 


456 


174834 


080238 


141 


919762 


14 


47 


745117 


315 


254883 


825439 


456 


174561 


080323 


141 


919677 


13 


43 


745306 


314 


254694 


825713 


456 


174287 


080407 


141 


919593 


12 


49 


745494 


314 


254506 


825986 


455 


174014 


080492 


141 


919608 


11 


50 


745683 


314 


254317 


826259 


466 


173741 


080576 


141 


919424 


10 


51 


9.745871 


314 


10.254129 


9.826532 


455 


10.173468 


10.080661 


141 


9.919399 


9 


52 


74G059 


314 


253941 


826806 


455 


173196 


080746 


141 


919254 


8 


53 


746248 


313 


253752 


827078 


455 


172922 


080831 


141 


919169 


7 


54 


746436 


813 


253564 


827351 


455 


172649 


080915 


141 


919085 


6 


55 


74C624 


313 


253376 


827624 


465 


172376 


081000 


141 


919000 


6 


5Q 


746812 


813 


253188 


827897 


464 


172103 


081086 


142 


918916 


4 


57 


746999 


313 


253001 


828170 


464 


171830 


031170 


142 


918830 


8 


58 


747187 


312 


252813 


828442 


464 


171558 


081265 


142 


918745 


2 


59 


747374 


312 


252626 


828716 


454 


171286 


081341 


142 


918669 


1 


GO 


747562 


312 


252438 


828987 


454 


171013 


0S142G 


142 


918574 



M. 


Cosine. 


Secant 


Cotang. 


Tang. 


Cosec 


Sine. 



56f Degreea. 



34 Begiees.] TABLE in.-->LQgarithmic Sines, Tangenta, and Cecants. 





1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
52 
53 
54 
55 
56 
57 
58 
59 
60 



M. Sine. 



9.747562 

747749 
747936 
748123 
748810 
748497 
748633 
748870 
749056 
749243 
749429 

•9.749615 
749801 
749987 
750172 
750358 
750543 
750729 
750914 
751099 
751284 

9.761469 
751654 
751839 
752023 
752208 
752392 
752576 
752760 
752944 
753128 

9.763312 
753495 
753679 
753862 
754046 
754229 
754412 
754595 
754778 
754960 

9.756143 
755326 
755508 
755690 
755872 
756054 
756236 
756418 
756600 
756782 

9.756963 
757144 
757326 
757507 
757688 
757869 
758050 
758230 
758411 
758591 

Cosine. 



D. I Cosec I Tang. J). _Cotanj;.|_Secant. [ D. I Cosine. I 
31210.2524389.8289871 45410.171013,10 081426142 9.918574 



812 

312' 

811' 

311 

311 

311 

311 

31 

310' 

310 






252251 
252064 
251877 
251690 
251503 
251317 
251130 
250944 
250757 
250571 



31010.250386 



8292601 454, 
8295321 454 



810 
310 
309 
309 
309 
809 
308 
308 
308 



308 
308 
307 
307 
307 
307 
307 
306 
306 



250199 

250013: 

249828 

249642 

249457 

249271 

249086 

248901 

248716 



308.10.248531 



248846 
248161 
247977 
247792 
247608 
247424 
247240 
247056 
246872 



30610.2466889.837405 



306 

306 

305 

305 

305 

305 

305 

804 

304 

304 

304 

804 

304 

308 

303 

303 

803 

303 

302 

302 

302 

302 

302 

301 

301 

301 

301 

801 

801 



246505 
246321 
246188 
245954 
245771 
245588 
245405 
245222 
245040 



829805 454 
830077 454 
830349* 453 
830621 453 
830893, 453 
831165 453 
831437 453 
831709 453 

9.831981 453 
832253i 453 
832525 453 
83279? 453, 
833068 452 
833339 
833611 
833882 
834154 
834425 

9.834696 
834967 
835238 
835509 
835780 
836051 
836322 
836593 
836864 
837134 



837675 
837946 
838216 
8.38487 
838757 
839027 
839297 
839568 
839838 



10.2448679.840108 



244674 
244492 
244310 
244128 
243946 
243764 
243582 
243400 
243218 



840378 
840647 
840917 
841187 
841467 
841726 
841996 
842266 
842535 



10.2430379.842805 



242856 
242674 
242493 
242312 
242131 
241950 
241770 
241589 
24140 9 

Secant. 



843074 
843343 
843612 
843882 
844151 
844420 
844689 
844958 
845227 

Cotang. 



452 
452 
452 
452 
452 
452 
452 
452 
452 
451 
451 
451 
451 
451 
451 
451 
451 
451 
451 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
450 
449 
449 
449 
449 
449 
449 
449 
449 
449 
449 
448 
448 
448 
4i>i 
448 



170740 
170468 
170195 
169923 
169651 
1698791 
169107 
168835 
163563 
163291 
10.168019 
167747 
167475 
167204 
166932 
166661 
166389 
166118 
165846 
105575 



081511 142 
081596 142 
081682 142 
081767 142 
081353 142 
081938 143 
082024 143 
082109 143 
082195, 143 
0822811 143 
10.082366143 



082452 



10 166304 

165083 
164762 
164491 
164220 
163949 
163678 
163407 
163136 
162866 

10.162595 
162325 
162054 
161784 
161513 
161243 
160973 
160703 
160432 
160162 

10.169892 
159622 
159353 
159083 
158813 
158543 
158274 
158004 
157734 
157465 

10.167195 
156926 
156657 
156388 
156118 
155849 
155580 
155311 
155042 
154773 

Tang. 



082538 143 
082624 143 
082710 143 
082796 143 
082882 144 
082968 144 
083054 144 
083141 144 

10.083227144 
083313 144 
083400 144 
083486 144 
083573 144 
0S3659 144 
083746 144 
083833 145 
083919 145 
084006 145 

10.084093146 
084180 145 
084267 145 
084354 145 
084441 145 
084528 145 
084615 145 
084703 145 
034790 145 
084877 146 

10.084966 146 
085052 146 
085140 146 
085227 146 
0S5315 146 
0S5402 146 



085490, 14G 
085578 146 
085666 146 
0857541 147 
10.085842147 
085930; 147 
086018 147 
086106 147 
086194 147 



086282 
08^370 
086459 
086547 
086635 

Cosec. 



918489 

918404! 

918318 

918233 

918147 

918062 

917976 

917891 

917805 

917719 

9.917634 
143 917548 
917462 
917376 
917290 
917204 
917118 
917032 
916946 
916859 

9.916773 
916687 
916600 
916514 
916427 
916341 
916254 
916167 
916081 
915994 

9.915907 
915820 
915733 
915646 
915559 
915472 
915385 
915297 
915210 
915123 

9.915036 
914948 
914860 
914773 
914685 
914598 
914510 
914422 
914334 
914246 

9.914158 
914070 
913982 
913894 
913806 
913718 
913630 
913541 
913453 
91836.5 

Sine. M. 



147 

147 
147 
147 
147 



60 

59 
58 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
80 
29 
28 
27 
26 
25 
24 
23 

21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 

9 

8 

6 
5 
4 
3 
2 
1 




^^ "^^^^^lu 





8 




[36Degrea.. 




m" 


Sine. 1 D. 


Cosec. 


Titng, D. 


Co ton g. 


Secant. | D. 


Coaiua. | _| 







9.758591. 301 


10.241409 


9.845227 448 


10.154773 


10.086635147 


9.91336B 


60 






75877- 


300 


2112-i3 


845196 148 


164504 


086734 


117 


013276 


69 






75BB59 


300 


241018 


845761 448 


164236 


0B6813 


118 


913187 


53 






769132 


300 


210863 


818033 


418 


163967 


086901 




913099 


57 






759312 


300 


240683 


84630;. 


418 


163698 


086990 


113 


913010 


66 






759193 


300 


24O50S 


848570 


447 


163130 


087078 


148 


912922 


55 






759672 


299 


240328 


816839 


447 


153161 


087167 


148 


912833 


64 






75SB52 


299 


£40148 


817107 


417 


152393 


087258 


148 


912744 


53 






780031 


299 


230969 


817S70 


447 


152634 


087345 


143 


912665 


52 






780311 


299 


23978!f 


817611 


«7 


162356 


087134 


148 


9125661 


51 






30390 


299 


£39010 


817913 


417 




087623 


148 


912477 


50 






B.7G05Be 


298 


10.239431 


9.848181 


447 


10.161818 


10.087612 


148 


9.912388 


49 






60718 


29! 


■ 239->5- 


848149 


417 


161551 


087701 


149 


9 2299 


48 






60927 




239073 


818717 


417 


161233 


D87790 


149 


a 2210 


47 






81105 


29! 


238894 




417 


351014 


087879 


149 


9 2121 


16 






61285 


29S 


£38716 


81925; 


4*7 


160746 


087969 


149 


912031 


45 






61464 


298 


238536 




147 


150178 


088053 


149 


911942 


44 






618*2 


297 




81B79( 


416 


150310 


■ 088117 


149 


S11S63 


43 






61821 


297 


238179 


860058 


in- 


149942 


088237 


149 


911763 


42 






61999 


297 


238001 


860325 


116 


119675 


088326 


149 


911674 


41 




20 


82177 


297 


237823 


850593 


446 


149107 


088416 


1*9 


911631 


10 




21 


9.762356 


297 


10.237644 


9.850861 


446 


10-149139 


10.088505 


149 


9.911495 


39 




22 


76253* 


296 


237166 


861129 


116 


148871 


068596 


1*9 


911405 


38 




23 


62711 


296 


£37288 


851396 


416 


14S604 


0898S5 


160 


911315 


37 




U 




298 


£37111 


861664 


446 


148338 


088774 


150 


911226 


36 




2S 


6306^ 


290 


£36933 


851931 


446 


143069 


088861 


150 


911136 


36 




28 


83345 


296 


236765 


852199 


41( 


14780 


08896*- 


160 


911048 
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31 
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32 
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35 
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08976! 
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26 




36 
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37 
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855401 
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39 
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40 
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41 
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a 
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a 
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4H 
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u 
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16 




45 
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15 




48 
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mm 
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47 
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90914t 
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ii 
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868069 
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B090S& 
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i9 
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61 
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10.141133 
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52 
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63 
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65 
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231653 
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091681 


153 
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860198 
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4 




57 
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153 
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63 
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113 
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091859 153 
091951 153 
OS2043I 163 


908141 


2 




69 


769016 






860905 


443 


139005 


908049 


1 


/ML 


789219^ 2B0 


S30781 


881261 


443 


138739 


907953, 





/ / 


Cosine. 1 / 


Secant. 


Ootang. 


Tang. 


\ Coatt. \ 


l^ Sine. 


ji. 



SeDegrMc] 


ThTcnp. m 


— Idguithmk Slnto, l^agenti, and See«nfK 


m 




M. 



Sine. 


D. 


COHEC. 


9.861261 


D. 
44; 


CotuiK. 


10,092042 


B, 
163 


CoEine. 


lo" 




9.789319 


290 


10.230781 


10.138739 


9.907968 






76U393 


289 


230607 


861527 
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S 
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7 
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442 


136881 
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8 
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9 
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863915 
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154 
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228702 
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083333 
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34 
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35 


76240 
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39 


76410 
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37 
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S3 
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39 
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28416 
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439 
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157 
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16 
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281 
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S3 
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64 
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280 
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65 
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m 
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433 
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56 
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67 
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m 
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68 
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D. 
159 


Ck>8ine. 
9.902349 


60 
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1 


779631 
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438 
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097747 


159 
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69 


2 
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877640 


4.38 
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68 


3 


779966 
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438 


122097 


097937 
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67 


4 
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279 
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438 
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098033 


159 
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56 


5 
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438 


121572 
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65 


6 
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438 
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098224 
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64 


7 
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437 


121047 


098319 
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63 


8 
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437 


120784 


098415 


169 


901585 


62 


9 
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437 


120622 
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61 


10 
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437 
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098606 
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60 


11 
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49 


12 
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48 


13 
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47 


14 
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46 


15 
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118948 
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45 


16 
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44 


17 
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900722 


43 


18 
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42 


19 
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882101 
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41 


20 
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217204 
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40 


21 
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9.882625 
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39 


22 
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38 


23 
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37 


24 
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883410 
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116590 
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36 


25 
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116328 
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161 
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35 


26 


783788 
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34 


27 
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436 


115543 
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29 
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30 
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436 
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31 
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274 
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29 


32 
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28 


33 
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34 
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26 


35 
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25 


36 


785433 
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24 


37 
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23 


38 
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273 
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22 


39 
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21 


40 
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213911 
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20 


41 
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10.101603 
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19 


42 
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18 


43 
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17 


44 
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163 
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16 


45 
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15 


46 
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14 


47 
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110579 
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13 


48 
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110318 
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12 


49 
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11 


50 
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10 


51 
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10.212117 
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164 
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9 


52 
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890725 
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109276 
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8 


53 
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7 


54 
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891247 
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102877 


164 


897123 


6 


55 
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891507 


434 


108493 


102975 
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897025 


5 


56 


788694 
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891768 


434 


108232 


103074 


164 


896926 


4 


57 


788856 
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892028 


434 


107972 
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164 


896828 


3 


58 
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892289 
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896729 
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1 
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2 
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210335 
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1O3S05I 105 
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68 




3 
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434 
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103701 
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898230 


67 
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89336 


434 
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103883 


165 


89613- 
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5 
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88411 


434 
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103902 
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6 
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434 
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104081 


165 


895938 
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7 


790471 
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89403^ 
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10E368 


104130 


165 
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8 
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26! 
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165 
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S 


790798 
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10 
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11 
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IS 
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104068 
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IS 
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267 
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14 


7B1598 
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896462 
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103548 
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46 




IS 
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20824; 


898712 


433 


10328S 


104966 
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16 
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267 
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433 
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106065 
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884945 


44 




17 


792077 
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897231 




102769 
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lee 
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38 
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168 


894746 


42 




Ifl 


79239; 


266 




B97751 




102249 


105364 


166 


894646 


41 




^ 




266 


20744; 


898010 




101980 


105454 


100 


894546 






21 


9.79271f 




10.207284 


9.898270 


433 


10.101730 


10.105564 


167 


9.894446 


39 




22 






307124, 


898530 


433 


101470 


105054 


167 


894346 






23 






206905 


898788 


433 


101311 


10575 




894246 






21 


79319G 




2D6S05 


899049 


43'. 


100951 


105S54 


167 


891146 


36 




26 




30! 


206040 


899308 


43; 


100692 


1U5964 


167 


894046 


S6 




26 


' 78351^ 


S6S 


2004S0 


898508 


432 


100432 


100054 


167 


893948 


34 




27 


f 79367! 


266 


206327 


899827 


43t 


100173 


108154 


167 


893346 






28 


1793832 


265 


206168 


B00086 


43! 


099914 


106255 


167 


883746 






29 


' 7B3B91 


266 


306009 


900346 


432 


099654 


10G355 


167 


S93646 


31 




30 


784150 


264 


2063SO 


900606 


432 


089396 


]0645f 


167 


893644 


30 




31 


9.794308 


264 


10.205G92 


9.900864 


432 


10 099136 


10,106556 




9 893444 


29 




S2 


79416; 


264 


206533 


901 124 


432 


098876 


106G67 




893343 


23 




33 




264 


205374 


901383 


43: 


088617 


00767 


163 


693243 


B7 




34 


794784 


264 


20S21( 


901042 


432 


098358 


06858 


188 


893142 


20 




S5 


794942 


264 


20505! 


90190! 


432 


098099 


06959 


183 


893041 


iS 




36 


795101 


284 


201899 


902160 


432 


097840 


07060 




892940 


24 




87 




263 


304741 


802418 


431 


097581 


07101 


168 


892839 


23 




38 


796417 


263 


20458; 


90267! 




097321 


"7201 


183 


892788 


22 




89 


795S7B 


261 


204426 


902931 




09706^ 


07362 


168 


882638 


21 




40 


7BS733 


263 


204267 


903197 


431 


096803 


07464 


188 


892636 


20 




41 


a795891 


261 


iaao4io9 


9.903455 


431 


10,09654f 


10107566 


169 


)8S3436 


19 




4-i 


796041 


26 


203951 


903714 


431 




07866 


169 


89233j 


18 




43 


7S620t 


263 


203794 


903973 


431 


086027 


07787 






17 




44 


79688. 


262 


203638 


B04232 


431 


085708 


0736S 


169 


892132 






45 


7B6521 


262 


203479 


904491 


431 


095309 


07970 




892030 


15 




46 


79667i 


2ej 




904750 


431 


085260 


08071 


169 


89I9E8 


14 




47 


796831 


262 


203164 


905008 


431 




08173 


189 


891827 


13 




43 


7B699J 


26i 




905287 


431 


0917K 


08274 


18il 


891726 






49 


7971K 


262 




90652( 


431 


094474 


OS376 


189 


891824 


if 




fiO 


797307 


261 




905784 


431 


004210 


08477 


170 


891523 


10 




51 


9.797464 


261 


10.202636 


9.906043 


431 


loogsas? 


iaiOB579 


70 


9.891431 


9 




G2 


797621 






906302 


431 




08881 


170 


S9I319 


a 




S3 


79777 


201 


202KiS 


806560 


431 




103783 


170 


891217 






£4 


797S34 


261 




800819 


431 


093181 


108385 


170 


fltlllS 


6 




65 


798091 


2til 


20190E 


907077 


431 




asns7 


170 


G91013 


5 




M 


798247 


261 


201753 


907838 


431 




00089 


170 


S90911 






67 


79S403 


200 


201597 


907594 


431 


O8240S 


00191 


170 


890809 






68 




260 


201440 


907852 


431 




09293 


170 


S90707 


2 




£» 


798711 


260 


201281 


908111 


431 


09I83S 


noa?; 


IW 


wmv -v> 




60 




280 




9083M 


430l 


mm 


\WW 


n-^\^\ 




CfaKDft / / 


SsMDt. j Cotang. 


;n 


Tang, 


, Gosbc 












F 






b 


VTte^w 


a. 





TABLE IIL— Logarithmic Sines, Tangents, and Secanls. [89 Begvaeit 



M. 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
83 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
U 
45 
4Q 

a 

43 
49 
50 
61 




Sine. I D. | Cosec | l ang. D. | Cotang. | Secant. 



9.798872| 

799028 
799184 
79933,^ 
799495 
799651 
799806 
799962 

800117 
800272 
800427 

9.800582 
800737 
800892 
801047 
801201 
801356 
801511 
801665 
801819 
801973 

9.802128 
802282 
802436 
802589 
802743 
802897 
803050 
803204 
803357 
803511 

9.803664 
803817 
803970 
804123 
804276 
804428 
804581 
804734 
804886 
805039 

9.805191 
805343 
805495 
805647 
805799 
805951 
806103 
806254 
806406 
806557 

9.806709 
806860 
807011 
807163 
807314 
807465 
807615 
807766 
807917 
8080671 



260 

260 
260 
259 
259 
259 
259 
259 
259 
258 
258 
258 
258 
258 
258 
258 
257 
257 
257 
257 
257 
267 
256 
256 
256 
256 
256 
256 
256 
255 
255 
266 
255 
255 
255 
254 
254 
254 
254 
254 
254 
264 
253 
253 
253 
253 
253 
253 
253 
252 
252 
262 
252 
252 
252 
252 
251 
251 
251 
251 
2.51 



10.201128 

200972 

200816 

200661 

200505 

200349 

200194 

200038 

199883 

199728 

199573 
10.199418 

199263 

199108 

198953 

198799 

198644 

198489 

198335 

198181 

198027 
10.197872 

197718 

197564 

197411 

197257 

197103 

196950 

196796 

196643 

196489 
10.1963369.916362 



9.908369 

908628 
908886 
909144 
909402 
909660 
909918 
910177 
910435 
910693 
910951 
9.911209 
911467 
911724 
911982 
912240 
912498 
912766 
913014 
913271 
913529 

9.913787 

914044 
914302 
914560 
914817 
915075 
915332 
915590 
915847 
916104 



196183 
196030 
195877 
195724 
195572 
195419 
195266 
195114 
194961 



10.194809 9.91S934 



194657 
194505 
194353 
194201 
194049 
193897 
193746 
193594 
193443 
10.193291 
193140 
192989 
192837 
192686 
192535 
192385 
192284 
192083 
191933 



43010.091631 



916619 
916877 
917134 
917391 
917648 
917905 
918163 
918^20 
919677 



919191 
919448 
919705 
919962 
920219 
920476 
920733 
920990 
921247 
9.921503 
921760 
922017 
922274 
922530 
922787 
923044 
923300 
923557 



Cosine. / ( Secant. \ Cotang, 
60 Degrees. 



:^ 



430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
428 
427 
427 



091372 
091114 
090856 
090598 
090340 
090082 
089823 
089565 
089307 
089049 
10.088791 



088533 
088276 
088018 
087760 
087602 
087244 
086986 
086729 
086471 

10.086213 
085956 
085698 
0S5440 
085183 
084925 
084668 
084410 
084153 
083896 

10.083638 
083381 
083123 
082866 
082609 
082352 
' 082095 
081837 
081580 
081323 

10.081066 
, 080809 
i 080552 
080295 
080038 
079781 
079624 
079267 
079010 
078753 

10.078497 

078240 
077983 
077726 
077470 
077213 
076956 
076700 
076443 
076187 



D. 



\ 



10.109497 170 

109600 171 
109702 171 
109805 171 
109907 171 
110010 171 
110112 171 
110215 171 
110318 171 
110421 171 
110523 171 

10.110626 172 
110729 172 
110832 172 
110936 172 
111039 172 
111142 172 
111245 172 
111349 172 
111452 172 
111556 173 

10.111659173 
111763 173 
111866 173 
111970 173 
112074 173 
112178 173 
112282 173 
112386 173 
112490 173 
112594 174 

10.112698174 
112802 174 
112907 174 
113011 174 
113116 174 
113220 174 
118324 174 
113429 174 
113534 174 
113638 176 

10.113743175 
113848 175 
113953 176 
114068 175 
114163 175 
114268 176 
114373 176 
114478 176 
114584 176 
114689 176 

10.114795176 
114900 176 
116006 176 
115111 176 
115217 176 
115323 176 
116428 176 
116534 176 
116640 176 
115746 177 



Cosine. 



9.890503 

890400 
890298 
890196 
890093 
889990 
889888 



60 
69 
68 
67 
66 
66 
64 



Tm^^, \ ^jWWU \ 



889786 63 
889682 62 
889679 61 
889477 50 

9.889374 49 
889271 48 
889168 47 
889064 46 
888961 46 
888868 44 
888756 43 
888661 42 
888648 41 
888444 40 

9.888341 39 
888237 88 
888134 37 
888030 86 
887926 36 
887822 34 
887718 83 
887614 32 
887610 31 
887406 30 

9.887302 29 
887198 28 
887093 27 
886989 26 
886886 25 
886780 24 
886676 23 
886671 22 
886466 21 
886862 20 

9.886267 19 
886162 18 
886047 17 
885942 16 
886837 15 
885732 14 
886627 13 
886522 12 
886416 11 
885311 10 

9.885205 9 
885100 8 
884994 7 
884889 6 
884783 6 
884677 4 
884572 8 
884460 S 
884360 1 
884254 (L 



40 BegreflB.] TABLE IR— Logarithmio Sines, Taogents, and Secants. 



M. 





1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
82 
83 
34 
35 
36 
87 
88 
89 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 



Sine. 



9 



9 



9. 



9. 



9. 



.808067 

808218 
808368 
808519 
808669 
808819 
808969 
809119 
809269 
809419 
809569 

809718 
809868 
810017 
810167 
810316 
810465 
810614 
810763 
810912 
811061 

811210 
811S58 
811507 
811055 
811804 
811952 
812100 
812248 
812396 
812544 

812692 
812840 
812988 
813136 
813283 
813430 
813578 
813725 
813372 
814019 

814166 
814313 
814460 
814607 
814753 
814900 
815046 
815193 
815339 
815485 

816632 
815778 
815924 
816069 
816215 

.816361 
816507 
816652 
816798 
816943 



D. 



Cosine, j 



251 

251 
251 
250 
250 
250 
250 
250 
250 
249 
249 
249 
249 
249 
249 
248 
248 
248 
248 
248 
248 
248 
247 
247 
247 
247 
247 
247 
247 
246 
246 



CJosec. 



Tang. 

10.1919339.923813 



191782 
191632 
191481 
191331 
191181 
191031 
190881 
190731 
190581 
190431 



924U70 
924327 
924583 
924840 
925096 
925352 
925609 
925865 
926122 
926378 



10.1902829.926634 



190132 
189983 
189833 
189684 
189535 
189386 
189237 
189088 
188939 



10.1887909.929196 



24610.1873089.931765 



188642 
188493 
188345 
188196 
188048 
187900 
187752 
187G04 
187456 



926890 
927147 
927403 
927659 
927915 
928171 
928427 
928683 
928940 



929452 
929708 
929964 
930220 
930475 
930781 
930987 
931243 
931499 



D. 



246 187160 

246 187012 

246 186865 

246 186717 

245 186570 

245 186422 

245 186275 

245 186128 

245 185981 
24510.186834 

245 185687 

244 185540 

244 185393 

244 185247 

244 185100 

244 184954 

244 184807 

244 184661 

243 184515 
243 10.184368 

243 184222 

243 184076 

243 183931 

243 183785 

243 183639 

242 183493 

242 183348 

242 183202 

242 183057 



932010 
932266 
932522 
932778 
933033 
933289 
933545 
933&00 
934056 

9.934311 
934567 
934823 
935078 
935333 
935589 
935844 
936100 
936355 
936610 

9.936866 
937121 
937376 
937632 
937887 
938142 
938398 
938653 
938908 
939163 



/ Secant / Cotang, 



428 

428 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
4-27 
427 
427 
427 
427 
427 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
425 
425 
425 
425 
425 
425 
425 
425 
425 
425 



10 



Cotang. 

1.076187 

075930 
075673 
075417 
075160 
074904 
074648 
074391 
074135 
073878 
073622 
073366 
073110 
072853 
072597 
072341 
072085 
071829 
071573 
071317 
071060 



10 



Secant. I D. | Cosine. 



10.116746177 

1158521 177 
115958' 177 
116064 177 
116171 177 
116277 177 
116383 177 
116490 177 
116596 177 
116703 178 
116809 178 
10.116916178 



117023 
117129 
117236 
117343 
117450 
117557 
117664 
117771 
117879 



10.07080410.117986 



070548 
070292 
070036 
069780 
069525 
069269 
069013 
068757 
068501 
10.068245 
067990 
067734 
067478 
067222 
066967 
066711 
066455 
066200 
065944 
065689 
065433 
065177 
064922 
064667 
064411 
064156 
^63900 
063645 
063390 



10. 



062879 
062624 
062368 
062113 
061858 
061602 
061347 
061092 
060837 



118093 
118201 
118808 
118416 
118523 
118631 
118739 
118847 
118954 

10.119062 
119170 
119278 
119387 
119495 
119603 
119711 
119820 
119928 
120037 

10.120145 
120254 
120363 
120471 
120580 
120689 
120798 
120907 
121016 
121125 



10.063134 10.121234 182 

121344 
121453 
121562 
121672 
121781 
121891 
122001 
122110 



178 

178 

178 

178 

178 

178 

179 

179 

179 

179 

179 

179 

179 

179 

179 

179 

180 

180 

180 

180 

180 

180 

180 

180 

180 

181 

181 

181 

181 

181 

181 

181 

181 

181 

181 

182 

182 

182 

182 



Tang. 



Co&ec. 




9.884254 60 

884148' 59 

884042' 58 

883936: 57 

8838291 5(i 

883723 55 

883617 

883510 

883404 

883297 

883191 
9.883084 

882977 

882871 

882764 

882657 

882550 

882443 

882336 

882229 

882121 
9.882014 

881907 

881799 

881692 86 

881584 85 

881477 

881369 

881261 

881153 

881046 
9.880938 

880830 

880722 

880613 

880505 

880397 

880289 

880180 

880072 

879963 
9.879855 

879746 

879637 

879529 

879420 

879311 

879202 

879093 

878984 

878875 
9.878766 

878656 

878547 

878438 

878328 

878219 

878109 
877999 

87Ta^<\ 



54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 



8-1 

33 

82 

31 

£0 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

\ 



^\\i<fc. 




i^^ T^^^S^^^* 



74 TABLE IIL— Logarifhmic Sines, Tangents, and Secants. [41 Degrees. 



/ 



M. 




Sine. 


D. 
242 


Cosec 


Tang. 
9.939163 


D. 


• Cotang. 


Secant. 


D. 
183 


Cosine. 


1 1 


9.816943 


10.183057 


425 


10.060837 


10.122220 


9.877780. 60 | 


1 


817088 242 


182912 


939418 


425 


060582 


122330 


183 


877670 


59 


2 


817233 


242 


182767 


939673 


425 


060327 


1'>.2440 


183 


877560 


58 


3 


817379 


242 


182621 


939928 


425 


060072 


322550 


183 


877450 


57 


4 


817524 


241 


182476 


940183 


425 


059817 


122660 


183 


877340 


56 


5 


817668 


241 


182332 


940438 


425 


059562 


122770 


184 


877230 


65 


6 


817813 


241 


182187 


940694 


425 


059306 


122880 


184 


877120 


54 


7 


817958 


241 


182042 


940949 


425 


059051 


122990 


184 


877010 


53 


8 


818103 


241 


181897 


941204 


425 


058796 


123101 


184 


876899 


52 


9 


818247 


241 


181753 


941458 


425 


058542 


123211 


184 


876789 


51 


10 


818392 


241 


181608 


941714 


425 


058286 


123322 


184 


876678 


50 


11 


9.818536 


240 


10.1814649.941968 


425 


10.058032 


10.123432 


184 


9.87656^ 


49 


12 


818681 


240 


181319 


942223 


425 


057777 


123543 


184. 


876457 


48 


13 


818825 


240 


181175 


942478 


425 


057522 


123653 


184 


876347 


47 


14 


818969 


240 


181031 


942733 


425 


057267 


123764 


185 


876236 


46 


15 


819113 


240 


180887 


942988 


425 


057012 


123875 


185 


876125 


45 


16 


819257 


240 


180743 


943243 


425 


056757 


123986 


185 


876014 


44 


17 


819401 


240 


180599 


943498 


425 


056502 


124096 


185 


875904 


43 


18 


819545 


239 


180455 


943752 


425 


056248 


124207 


185 


875793 


42 


19 


819689 


239 


180311 


944007 


425 


055993 


124318 


185 


875682 


41 


20 


819832 


239 


180168 


944262 


425 


055738 


124429 


185 


875571 


40 


21 


9.819976 


239 


10.180024 


9.944517 


425 


10.055483 


10.124541 


185 


9.875459 


39 


22 


820120 


239 


179880 


944771 


424 


055229 


124652 


185 


875348 


38 


23 


820263 


239 


179737 


945026 


424 


054974 


124763 


185 


875237 


87 


24 


820406 


239 


179594 


945281 


424 


054719 


124874 


186 


875126 


86 


25 


820550 


238 


179450 


945535 


424 


054465 


124986 


186 


875014 


35 


26 


820693 


238 


179307 


945790 


424 


054210 


125097 


186 


874903 


34 


27 


820836 


238 


179164 


946045 


424 


053955 


125209 


186 


874791 


33 


28 


820979 


238 


179021 


946299 


424 


053701 


125320 


186 


874680 


82 


29 


821122 


238 


178878 


946554 


424 


053446 


125432 


186 


874568 


81 


30 


821265 


238 


178735 


946808 


424 


053192 


125544 


186 


874456 


SO 


31 


9.821407 


238 


10.178593 


9.947063 


424 


10.052937 


10.125656 


186 


9.874344 


29 


32 


821550 


238 


178450 


947318 


424 


052682 


125768 


187 


874232 


28 


33 


821693 


237 


178307 


947572 


424 


\ 052428 


125879 


187 


874121 


27 


34 


821835 


237 


178165 


947826 


424 


052174 


125991 


187 


874009 


26 


35 


821977 


237 


178023 


948081 


424 


051919 


126104 


187 


873896 


25 


36 


822120 


237 


177880 


948336 


424 


051664 


126216 


187 


873784 


24 


37 


822262 


237 


17773S 


948590 


424 


051410 


126328 


187 


873672 


23 


38 


822404 


237 


177596 


948844 


424 


051156 


126440 


187 


873560 


22 


89 


822546 


237 


177454 


949099 


424 


050901 


126552 


187 


873448 


21 


40 


822688 


236 


177312 


949353 


424 


050647 


126665 


187 


878335 


20 


41 


9.822830 


236 


10.177170 


9.949607 


424 


10.050393 


10.126777 


187 


9.873223 


19 


42 


822972 


236 


177028 


949862 


424 


050138 


126890 


188 


873110 


18 


43 


823114 


236 


176886 


950116 


424 


049884 


127002 


188 


872998 


17 


44 


823255 


236 


176745 


9.10370 


424 


049630 


127115 


188 


872885 


16 


45 


823397 


236 


176603 


950625 


424 


049375 


127228 


188 


872772 


16 


46 


823539 


236 


176461 


950879 


424 


049121 


127341 


158 


872659 


14 


47 


823680 


235 


176320 


951133 


424 


048867 


127453 


188- 


872547 


13 


48 


823821 


235 


176179 


951388 


424 


048612 


127566 


188 


872434 


12 


49 


823963 


235 


176037 


951642 


424 


048358 


127679 


188 


872321 


11 


50 


824104 


235 


17581J6 


951896 


424 


048104 


127792 


188 


872208 


10 


51 


9.824245 


235 


10.175755 


9.952150 


424 


10.047850 


10.127905 


189 


9.872095 


9 


52 


824386 


235 


175614 


952405 


424 


047595 


128019 


189 


871981 


8 


53 


824527 


235 


175473 


952659 


424 


047341 


128132 


189 


871868 


7 


54 


824668 


234 


175332 


952913 


424 


047087 


128245 


189 


871755 


6 


55 


824808 


234 


175192 


953167 


424 


046833 


128359 


189 


871641 


6 


56 


824949 


234 


175051 


953421 


423 


046579 


128472 


189 


871528 


4 


57 


825090 


234 


174910 


953675 


423 


046325 


128586 


189 


871414 


3 


58 


825230 


234 


174770 


953929 


423 


046071 


128699 


189 


871301 


2 


39 


825371 


234 


174629 


954183 


423 


045817 


128813 


189 


871187 


1 


60 


825511 234i 
Cosine, j 1 


^ 174489 


954437 


42S 


045563 


128927 


190 


871073 





__h 


Secant. 


Oot»ITlg. 


1 


\ 'Tawq;. 


\ GoftWi. \ 


\ ^VRA. 
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18 Begt 


oes. 



















42 Degrees.] 


TABLE in.— Logaril 


Qimi 


Sines, Tangents, and Secants. 


70 


) 


M. 


Sine. 


D. 
234 


Cosec. 


Tang. 


D. 
423 


Cotang. 
10.045563 


Secant. 


D. 
190 


Cosine. 









9.825511 


10.174489 


9.954437 


10.128927 


9.871073 


60 




1 


825651 


233 


174349 


954691 


423 


046309 


129040 


190 


870960 


59 




2 


825791 


233 


174209 


954945 


423 


045065 


129164 


190 


870846 


58 




S 


825931 


233 


174069 


955200 


423 


044800 


129268 


190 


870732 


57 




4 


826071 


233 


173929 


955454 


423 


044546 


129382 


190 


870618 


56 




5 


826211 


233 


173789 


965707 


423 


044298 


129496 


190 


870604 


55 




6 


826851 


233 


173649 


955961 


423 


044039 


129610 


190 


870390 


64 




7 


826491 


233 


173509 


956215 


423 


043785 


129724 


190 


870276 


63 




8 


826631 


233 


173369 


956469 


423 


043531 


129889 


190 


870161 


62 




9 


826770 


232 


173230 


966723 


423 


043277 


129963 


191 


870047 


61 




10 


826910 


232 


173090 


956977 


423 


043023 


130067 


191 


869933 


60 




11 


9.827049 


232 


10.172951 


9.957231 


423 


10.042769 


10.130182 


191 


9.869818 


49 




12 


827189 


232 


172811 


957485 


4*23 


042515 


130296 


191 


869704 


48 




13 


827328 


23J 


172672 


957739 


423 


042261 


130411 


191 


869689 


47 




14 


827467 


232 


172533 


957993 


423 


042007 


130626 


191 


869474 


46 




15 


827606 


232 


172394 


968246 


423 


041764 


130640 


191 


869360 


45 




16 


827745 


232 


172255 


958500 


423 


041500 


130765 


191 


869246 


44 




17 


827884 


231 


172116 


958754 


423 


041246 


130870 


191 


869130 


43 




18 


828023 


231 


171977 


959008 


423 


040992 


130986 


192 


869015 


42 




19 


828162 


231 


171838 


959262 


423 


040738 


181100 


192 


868900 


41 




20 


828301 


231 


171699 


959516 


423 


040484 


131216 


192 


868786 


40 




21 


9.828439 


231 


10.171561 


9.959769 


423 


10.040231 


10.131330 


192 


9.868670 


39 




22 


828578 


231 


171422 


960023 


423 


039977 


131445 


192 


868656 


38 




23 


828716 


231 


171284 


960277 


423 


039723 


131660 


192 


868440 


37 




24 


828855 


230 


171145 


960531 


423 


039469 


131676 


192 


868324 


36 




25 


828993 


230 


171007 


960784 


423 


039216 


131791 


192 


868209 


35 




26 


829131 


230 


170869 


961038 


423 


03896-J 


131907 


192 


868093 


34 




27 


829269 


230 


170731 


961291 


423 


038709 


132022 


193 


867978 


33 




28 


829407 


230 


170593 


961545 


423 


038456 


132138 


193 


867862 


32 




29 


829545 


230 


170465 


961799 


423 


038201 


132263 


193 


867747 


31 




80 


829683 


230 


170317 


962052 


423 


037948 


132369 


193 


867631 


30 




31 


9.829821 


229 


10.170179 


9.962306 


423 


10.037694 


10.132485 


193 


9.867515 


29 




32 


829959 


229 


170041 


962560 


423 


037440 


132601 


193 


867399 


28 




33 


830097 


229 


169903 


962813 


423 


037187 


132717 


193 


867283 


27 




34 


830234 


229 


169766 


963007 


423 


036933 


132833 


193 


867167 


26 




35 


830372 


229 


169628 


963320 


423 


036680 


132949 


193 


867051 


25 




36 


830509 


229 


169491 


963574 


423 


036426 


133065 


194 


866936 


24 




37 


830646 


229 


169354 


963827 


423 


036173 


133181 


194 


866819 


23 




38 


830784 


229 


169216 


964081 


423 


035919 


133297 


194 


866703 


22 




39 


830921 


228 


169079 


964335 


423 


035665 


133414 


194 


866686 


21 




40 


831058 


228 


168942 


964588 


422 


035412 


133530 


194 


866470 


20 




41 


9.831195 


228 


10.168806 


9.964842 


422 


10.035158 


10.133647 


194 


9.866353 


19 




42f 


831332 


228 


168668 


965095 


422 


034905 


133763 


194 


866237 


18 




43 


831469 


228 


168531 


965349 


422 


034651 


133880 


194 


866120 


17 




44 


831606 


228 


168394 


966602 


422 


034398 


133996 


196 


866004 


16 




45 


831742 


228 


168258 


965855 


422 


034145 


134113 


196 


866887 


15 




46 


831879 


228 


168121 


966109 


422 


033891 


134230 


196 


866770 


14 




47 


832015 


227 


167985 


966362 
966616 


422 


033638 


134347 


196 


866653 


13 




48 


832152 


227 


167848 


422 


033384 


134464 


196 


865536 


12 




49 


832288 


227 


167712 


966869 


422 


033131 


134681 


195 


866419 


11 




50 


832425 


227 


167575 


967123 


422 


032877 


134698 


195 


865302 


10 




51 


9.832561 


227 


10.167439 


9.967376 


422 


10.032624 


10.134815 


195 


9.865185 


9 




52 


832697 


227 


167303 


967629 


422 


032371 


134932 


195 


865068 


8 




53 


83283^ 


227 


• 167167 


967883 


422 


032117 


135060 


196 


864950 


7 




54 


832969 


226 


167031 


968136 


422 


031864 


136167 


196 


864833 


6 




55 


833105 


226 


166895 


968389 


422 


031611 


136284 


196 


864716 


6 




56 


833241 


226 


166759 


968643 


422 


031367 


135402 


196 


864598 


4 




57 


833377 


226 


166623 


968896 


422 


031104 


135619 


196 


864481 


3 




58 


833512 


226 


166488 


969149 


422 


030861 


135637 


196 


864363 


2 




59 


833648 


226 


16635J 


969403 


422 


030597 


136765 


196 


86424r»». \ \^ 


60 


833783 


2'% 

1 


166217 


969656 


422 


030344 


\ \yo%l^\\^^\ '^^wj:^<\ ^^> 
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Tang. 
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612121 

S12S&5 
8126SS 217 
81281S — 
813916 
813076 217 
B.S43206 216 



BIIIH 
841213 
8«37i 
9.S44502 
811631 



81514^ 
845276 
815105 



9.MS790 
815919 
816047 
81617"' 



211 
816132 213 
816560 21S 
816683 SIS 
816816 *"* 
816911 
9.847071 
817isr 



81732 
8474S1 
8175S'^ 
817709 
817336 
817S81 

eiso9i 



648723 
81&S52 
843979 



10.1582291 

15S098 
157967 
1S7837 
157706 
157578 
157115 
157315 
157I8S 
157051 

168921 - 

iaiS6794 9.987618 



1561DG 
I5S275 
156145 
15S010 
I5S866 
155757 
155fi2S 
10.155498 
155369 
156240 
165111 
161932 
154353 
154724 
154596 
154407 

164338. 992421} 
21410.1542109.992672 

151081 - 

J. 

211^ II 



987112 



B87871 



153110 
15331S 
153181 



152161 
1620r" 



994917 
S 9.995199 
■■ 99516^ 
995705 
995957 
996210 
996463 
996715 



151909 

151732 

212 iai516fi5 9.997726 

151623 

161401 
161271 
151148 
15102" 
160B94 
150768 
ISOfill 



993737 



/ Sec. 



B99747 
150575 10.000000 



. / Cotaag, 



10.015163 
014910 
014657 
014401 
014152 
013399 
013646 
013393 
013140 
0I2SS3 
012635 

10012382 

oism 

011877 
011621 
011371 
011118 



00e33S 

006570 

0013317 

00GO61 

005311 

005559 

005306 

005053 
10.00480110: 

00151S 

O04-J95 

004013 

003790 

003537 

003286 

O030:i2 

002779 

002527 
ia00227410.: 

002021 

001769 

O0I516 



O0126 



143188 
143310 
143432 : 
143551 2 
113677 : 
113799 2 
11392-- 2 
111044 2 
111167 2 
1142S9 

1.144412 
111535 2 
111658 21 
H17S1 2 
141904 2 
116027 r 
116150 21 
115278 2( 
145397 a 
146520 21 

a456442( 
145767 2 
145391 a 
14S0H 21 



117006 21 
117131 2 
117265 a 
1*7380 21 
117501 21 
117629 S< 
117753 SI 
117878 21 



149004 
149130 
149255 
L493S1 
119507 
149632 
146758 
149S84 
150010 
150136 
150262 
15at38 



D. 


CoBme. 




203 

2(;3 


9^856934 
856312 


s 


204 


856690 




20J 


8565SS 


67 


204 


356141 


56 


204 




65 


201 


85620: 


64 


204 
204 


856078 
855068 


63 

62 


201 


855S33 


61 


205 


855711 


60 


205 


9.855588 


49 


206 


8551G5 


18 


205 


855342 


17 


205 


855219 


16 


205 


355096 


15 


205 


851973 


14 


205 


854850 


13 


206 


854727 


12 


208 


854603 


11 


206 


864480 


40 


206 


9.854356 


39 


208 


854233 




206 


834109 


S7 








206 


S53S62 


35 


206 


853738 


34 


207 


853614 


33 


207 


853100 


33 


207 


8633B8 


31 


207 


853242 


30 


207 


9.853118 


29 


207 


852994 


28 


207 


852869 


27 


207 


852715 


26 


207 


852620 


25 


208 


852196 


24 


203 


852371 


23 


208 


362217 


22 


203 


852122 


21 


203 


851997 


20 


208 


9.851878 


10 


208 


851717 


18 


203 


851622 


17 


209 
209 


851497 
851372 


16 
16 


206 


851SJ8 


1* 


209 


851121 


13 


209 


850996 


12 


209 


85037O 


11 


209 


850745 


10 


209 
2J0 
210 


9.850619 
e50J93 
860368 


9 

8 
7 


210 
210 


85024-2 
850116 


6 
6 


210 


849B90 


i 


210 


849861 


3 


210 


849738 


2 


210 


849611 
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TABLE IV. 

A TABLE OF THE NATURAL SINES AND COSINES FROM WHICH 

THE TANGENTS, COTANGENTS, SECANTS, AND 

COSECANTS CAN BE FOUND. 
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TABLE IV.— A Table of Katnxal Sines. 



1 


IT 




C 


1 


2' 


3 


4- 


5' 


6' 


T 


8' 


iM. 

J60 




000000 


017452 


034899 


052336 


069756 


087156 


104528 


121869 


139173 




1 


000291 


017743 


035190 


052626 


070047 


087446 


104818, 122158 139461 


59 




2 


000582 


018034 


035481 


052917 


070337 


087735 


105107 


122447 


139749 


58 




3 


000873 


018325 


035772 


053207 


070627 


088025 


105396 


122735 


140037 


57 




4 


001164 


018616 


036062 


053498 


070917 


088315 


105686 


123024 


140825 


56 




5 


001454 


018907 


036353 


053788 


071207 


088605 


105975 


123313 


140613 


55 




6 


001745 


019197 


036644 


054079 


071497 


088894 


106264 


123601 


140901 


54 




7 


002036 


019488 


036934 


054369 


07178S 


089184 


106553 


123890 


141189 


53 




8 


002327 


019779 


037225 


054660 


072078 


089474 


106843 


124179 


141477 


52 




9 


002618 


020070 


037516 


054950 


07-2368 


089763 


107132 


124467 


141765 


51 




10 


002909 


020361 


037806 


055241 


072658 


090053 


107421 


124756 


142053 


50 




U 


003200 


020652 


038097 


055531 


072948 


090343 


107710 


125045 


142341 


49 




12 


003491 


020942 


038388 


055822 


073238 


090633 


107999 


125333 


142629 


48 




13 


003782 


021233 


038678 


056112 


073528 


090922 


108289 


125622 


142917 


47 




14 


004072 


021524 


038969 


056402 


073818 


091212 


108578 


125910 


143205 


46 




15 


004363 


021815 


039260 


056693 


074108 


091502 


108867 


126199 


143493 


45 




16 


004654 


022106 


039550 


056983 


074399 


091791 


109156 


126488 


143780 


44 




17 


004945 


022397 


039841 


057274 


074689 


092081 


109445 


126776 


144068 


43 




18 


005236 


022687 


040132 


057564 


074979 


092371 


109734 


127065 


144356 


42 




19 


005527 


022978 


040422 


057854 


075269 


092660 


110023 


127853 


144644 


41 




20 


005818 


023269 


040713 


058145 


075559 


092950 


110313 


127642 


144932 


40 




21 


006109 


023560 


041004 


058435 


075849 


093239 


110602 


127930 


145220 


39 




22 


006399 


023851 


041294 


058726 


076139 


093529 


110891 


128219 


145507 


38 




23 


006690 


024141 


041585 


059016 


076429 


093819 


111180 


128507 


145795 


37 




24 


006981 


024432 


041876 


059306 


076719 


094108 


111469 


128796 


146083 


36 




25 


007272 


024723 


042166 


059597 


077009 


094398 


111758 


129084 


146371 


35 




26 


007563 


025014 


042457 


059887 


077299 


094687 


112047 


129873 


146659 


34 




27 


007854 


025305 


042748 


060177 


077589 


094977 


112336 


129661 


146946 


33 




28 


008145 


025595 


043038 


060468 


077879 


095267 


112625 


129949 


147234 


82 




29 


008436 


025886 


043329 


060758 


078169 


095556 


112914 


130238 


147522 


31 




30 


008727 


026177 


043619 


061049 


078459 


095846 


113203 


130526 


147809 


30 




31 


009017 


026468 


043910 


061339 


078749 


096135 


113492 


130815 


148097 


29 




32 


009308 


026759 


044201 


061629 


079039 


096425 


113781 


131103 


14a'^5 


28 




33 


000599 


027049 


044491 


061920 


079329 


096714 


114070 


131391 


148672 


27 




34 


009890 


027340 


044782 


062210 


079619 


097004 


114359 


131680 


148960 


26 




35 


010181 


027631 


045072 


062500 


079909 


097293 


114648 


131968 


149248 


25 




36 


010472 


027922 


045363 


062791 


080199 


097583 


114937 


132256 


149535 


24 




37 


010763 


028212 


045654 


063081 


080489 


097872 


115226 


132545 


149823 


23 




38 


011054 


028503 


045944 


063371 


080779 


098162 


115515 


132833 


150111 


22 




39 


011344 


028794 


046235 


063661 


081069 


098451 


115804 


133121 


150398 


21 




40 


011635 


029085 


046525 


063952 


081359 


098741 


116093 


133410 


150686 


20 




41 


011926 


029375 


046816 


0t)4242 


081649 


099030 


116382 


133698 


150973 


19 




42 


012217 


029666 


047106 


064532 


081939 


099320 


116671 


133986 


151261 


18 




43 


012508 


029957 


047397 


064823 


082228 


099609 


116960 


134274 


151548 


17 




44 


012799 


030248 


047688 


065113 


082518 


099899 


117249 


134563 


151836 


16 




45 


013090 


030539 


047978 


065403 


082808 


100188 


117537 


134851 


152123 


15 




46 


013380 


030829 


048269 


065693 


083098 


100477 


117826 


135139 


152411 


14 




47 


.013671 


031120 


048559 


065984 


083388 


100767 


118115 


135427 


152698 


13 




48 


013962 


031411 


048850 


066274 


083678 


101056 


118404 


135716 


152986 


12 




49 


014253 


031702 


049140 


066564 


083968 


101346 


118H93 


136004 


153273 


11 




50 


014544 


031992 


049431 


066854 


084258 


101635 


118982 


136292 


153561 


10 




51 


014835 


032283 


049721 


067145 


084547 


101924 


119270 


136580 


153848 


9 




52 


015126 


03-2574 


050012 


067435 


084837 


102214 


119559 


136868 


154136 


8 




53 


015416 


032864 


050302 


067725 


085127 


102503 


119848 


137156 


154423 


7 




54 


015707 


033155 


050593 


0C8015 


085417 


102793 


120137 


137445 


154710 


6 




55 


015998 


033446 


050883 


068306 


085707 


103082 120426" 


137733 


154998 


5 




56 


016289 


033737 


051174 


068596 


085997 


103371 


120714 


138021 


155285 


4 




57 


016580 


034027 


051464 


068886 


086286 


103661 


121003 


138309 


155572 


3 




58 


016871 


034318 


051755 


069176 


086576 


103950 


121292 


138597 


155860 


2 


h») 


01 7] 62 


034609 


052045 


069466 


086866 


104239 


121581 


138885 


156147 


1 


/ 60 017452 1024899 \ 


052336 


069756 


087156 


104528 
\ 84^ 


121869 


139173 


156434 







^ 


80^ 1 


88^ / 


87** 


86** 


\ 85** 


\ «^^ \ ^^^ ^ %V<» I 



Katoxal GoHdnM- 









TABLE IV.— A Table of Katnnl SinML 






73 


f 


M. 0«» 


W 


11<» 


120 


IS** 


14<» 


15° 


16^ 


17° 


60 







156434 


173648 


190809 


207912 


224951 


241922 


258819 


275637 


292372 




1 


156722 


173935 


191095 


208196 


225234 


242204 


259100 


275917 


29-2650 


59 




2 


157009 


174221 


191380 


208481 


225518 


242486 


259381 


276197 


292928 


58 




8 


157296 


174508 


191666 


208765 


225801 


242769 


259662 


276476 


293206 


67 




4 


157584 


174794 


191951 


209050 


226085 


243051 


259943 


276756 


293484 


56 




5 


157871 


175080 


192237 


209334 


226368 


243333 


260224 


277035 


293762 


55 




6 


158158 


175367 


19*2522 


209619 


226651 


243615 


260505 


277315 


294040 


54 




7 


158445 


175653 


192807 


209903 


226935 


243897 


260785 


277594 


294318 


53 




8 


158732 


175939 


193093 


210187 


227218 


244179 


261066 


277874 


294596 


52 




9 


159020 


176226 


193378 


210472 


227501 


244461 


261347 


278153 


294874 


51 




10 


159307 


176512 


193664 


210756 


227784 


244743 


261628 


278432 


295152 


50 




11 


159594 


176798 


193949 


211040 


2-28068 


2450-25 


261908 


278712 


295430 


49 




12 


159881 


177085 


194234 


211325 


228351 


245307 


262189 


278991 


295708 


48 




13 


160168 


177371 


194520 


211609 


228634 


245589 


262470 


279-270 


295986 


47 




14 


160455 


177657 


194805 


211893 


228917 


245871 


262751 


279550 


296264 


46 




15 


160743 


177944 


195090 


212178 


229200 


246153 


263031 


279829 


296542 


45 




16 


161030 


178230 


195376 


212462 


229484 


246435 


263312 


280108 


296819 


44 




17 


161317 


178516 


195661 


212746 


229767 


246717 


263592 


280388 


297097 


43 




18 


161604 


178802 


195946 


213030 


230050 


246999 


263873 


280667 


297375 


42 




19 


161891 


179088 


196-231 


213315 


230333 


247281 


264154 


280946 


297653 


41 




20 


162178 


179376 


196517 


213599 


230616 


247563 


264434 


281225 


297930 


40 




21 


162465 


179661 


196802 


213S83 


230899 


247845 


264715 


281504 


298208 


39 




22 


162752 


179947 


197087 


214167 


231182 


248126 


264995 


281783 


298486 


38 




23 


163039 


180233 


197372 


214451 


231465 


248408 


265276 


28-2062 


298763 


37 




24 


163326 


180519 


197657 


214735 


231748 


248690 


265556 


282341 


299041 


36 




25 


163613 


180805 


197942 


215019 


232031 


248972 


265837 


282620 


299318 


35 




26 


163900 


181091 


198228 


215303 


232314 


249253 


266117 


28-2900 


299596 


34 




27 


164187 


181377 


198513 


216688 


23-2597 


249535 


266397 


283179 


299873 


33 




28 


164474 


181663 


198798 


215872 


232880 


249817 


266678 


283457 


300151 


32 




29 


164761 


181950 


199083 


216156 


233163 


250098 


266958 


283736 


800428 


31 




30 


165048 


182236 


199368 


216440 


233445 


250380 


267238 


284015 


300706 


30 




31 


165334 


182522 


199653 


216724 


233728 


250662 


267619 


284294 


800983 


-29 




82 


165621 


182808 


199938 


217008 


234011 


250943 


267799 


284573 


301261 


28 




83 


165908 


183094 


200223 


217292 


234294 


2512-25 


268079 


284852 


301538 


27 




84 


166195 


183379 


200508 


217575 


234577 


251506 


268359 


285131 


301815 


26 




85 


166482 


183665 


200793 


217859 


234859 


251788 


268640 


265410 


302093 


25 




86 


166769 


183951 


201078 


218143 


235142 


25-2069 


2689-20 


285H88 


302370 


24 




37 


167056 


184237 


201363 


2184-27 


235425 


252351 


269200 


285967 


802647 


23 




38 


167342 


184523 


201648 


218711 


235708 


252632 


269480 


286246 


302924 


22 




89 


167629 


184809 


201933 


218995 


235990 


252914 


269760 


2865-25 


303202 


21 




40 


167916 


185095 


202218 


219279 


236273 


253195 


270040 


286803 


303479 


20 




41 


168203 


185381 


20-2502 


219562 


236556 


253477 


270320 


287082 


303756 


19 




42 


168489 


185667 


202787 


219846 


236838 


253768 


270600 


287361 


304033 


18 




43 


168776 


185952 


203072 


220130 


237121 


254039 


2708S0 


2876;39 


304310 


17 




44 


169063 


186238 


203357 


22041 4 


237403 


254321 


271160 


287918 


304587 


16 




45 


169350 


186524 


203642 


220697 


237686 


254602 


271440 


288196 


304864 


15 




46 


169636 


186810 


203927 


2-20981 


237968 


254883 


271720 


28.S475 


305141 


14 




47 


169923 


187096 


204211 


221265 


238251 


255165 


272000 


288763 


305418 


13 




48 


170209 


187381 


204496 


221548 


238533 


255446 


272280 


289032 


305695 


12 




49 


170496 


187667 


204781 


221832 


238816 


255727 


272560 


289310 


305972 


11 




50 


170783 


187953 


205065 


222116 


239098 


256008 


272840 


289589 


306249 


10 




51 


171069 


188-238 


205350 


2-22399 


239381 


256289 


2731-20 


289867 


306526 


9 




52 


171356 


188524 


205635 


222683 


239663 


256571 


273400 


290145 


306803 


8 




53 


1716J3 


188810 


205920 


22-2967 


239946 


256852 


273679 


290424 


307080 


7 




54 


171929 


189095 


206204 


223250 


240-228 


257133 


273959 


290702 


307357 


6 




55 


172216 


18J»381 


206489 


223534 


240510 


257414 


274239 


290981 


807633 


5 




56 


172502 


189667 


206773 


223817 


240793 


257695 


274519 


291269 


307910 


4 




57 


172789 


189952 


207058 


224101 


241075 


257976 


274798 


291537 


308187 


3 




58 


173075 


190238 


207343 


224384 


241357 


258257 


275078 


291815 


308464 


2 




59 


173362 


190523 


207627 


224668 


241640 


258538 


275368 


292094 


30874Q 


. V 


k 


60 


173648 


190809 


207912 


224951 


241922 


258819 


5nb^^l^ 
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TABLE IV.— A Table of Katnral Sines. 





M. 


IS*' 1 19** 


20** 


21*» 22*^ 23«» 24** 


26** 26^ 


M. 







309017 


325568 


342020 


358368 


374607 


390731 


406737 


422618 


438371 


60 




1 


309294 


325843 


342293 


358640 


374876 


390999 


407002 


422882 


438633 


59 




2 


309570 


326118 


342567 


358911 


375146 


891267 


407268 


423145 


438894 


58 




3 


309847 


326393 


342840 


359183 


375416 


391534 


407534 


423409 


439155 


57 




4 


310123 


326068 


343113 


359454 


375685 


391802 


407799 


423673 


439417 


56 




5 


310400 


326943 


343387 


359725 


375955 


392070 


408065 


423936 


439678 


55 




6 


310676 


327218 


343660 


359997 


376224 


392337 


408330 


424199 


439939 


54 




7 


810953 


327493 


343933 


360268 


376494 


892605 


408596 


424463 


440200 


53 




8 


^11229 


327768 


344206 


360540 


376763 


892872 


408861 


424726 


440462 


52 




9 


311506 


328042 


344479 


360811 


377033 


393140 


409127 


424990 


440723 


51 




10 


311782 


328317 


344752 


361082 


377302 


393407 


409392 


425253 


440984 


50 




11 


312059 


328592 


345025 


361353 


377571 


393675 


409658 


425516 


441245 


49 




12 


312335 


328867 


345298 


361625 


377841 


393942 


409923 


425779 


441506 


48 




13 


312611 


329141 


345571 


361896 


378110 


394209 


410188 


426042 


441767 


47 




14 


31288S 


329416 


345844 


362167 


378379 


394477 


410454 


426306 


442028 


46 




15 


313164 


329691 


346117 


362438 


378649 


394744 


410719 


426569 


442289 


45 




16 


313440 


329965 


346390 


362709 


378918 


895011 


410984 


426832 


442550 


44 




17 


313716 


330240 


346663 


362980 


379187 


395278 


411249 


427095 


442810 


43 




18 


313992 


830514 


346936 


363251 


379456 


395546 


411514 


427358 


443071 


42 




19 


314269 


330789 


347208 


363522 


379725 


395813 


411779 


427621 


443332 


41 




20 


314545 


331063 


347481 


363793 


379994 


396080 


412045 


427884 


443593 


40 




21 


314821 


331338 


347754 


364064 


380263 


396347 


412310 


428147 


443853 


39 




22 


315097 


331612 


348027 


364335 


380532 


396614 


412575 


428410 


444114 


88 




23 


315373 


331887 


348299 


364606 


380801 


396881 


412840 


428672 


444375 


87 




24 


315649 


332161 


348572 


364877 


381070 


397148 


418104 


428935 


444635 


86 




25 


315925 


332435 


348845 


365148 


381339 


397415 


413369 


429198 


444896 


35 




26 


316201 


332710 


349117 


365418 


381608 


397682 


413634 


429461 


445156 


34 




27 


316477 


332984 


349390 


365689 


381877 


397949 


418899 


429723 


445417 


83 




*.8 


316753 


333258 


349662 


365960 


382146 


398215 


414164 


429986 


445677 


32 




29 


317029 


333533 


349935 


366231 


382415 


398482 


414429 


430249 


445937 


31 




30 


317305 


333807 


350207 


366501 


382683 


398749 


414693 


430611 


446198 


30 




31 


317580 


334081 


350480 


366772 


382952 


399016 


414958 


430774 


446458 


29 




32 


317856 


334355 


350752 


867042 


383221 


399283 


415223 


431036 


446718 


28 




33 


318132 


334629 


351025 


367313 


383490 


399549 


415487 


431299 


446979 


27 




34 


318408 


334903 


351297 


867584 


383758 


399816 


415752 


431561 


447239 


26 




85 


318684 


335178 


351569 


367854 


384027 


400082 


416016 


431823 


447499 


25 




36 


318959 


335452 


351842 


368125 


384295 


400349 


416281 


432086 


447759 


24 




37 


319235 


335726 


852114 


368395 


884564 


400616 


416545 


432348 


448019 


23 




38 


319511 


336000 


352386 


368665 


384832 


400882 


416810 


432610 


448279 


22 




39 


319786 


336274 


352658 


368936 


385101 


401149 


417074 


432873 


448539 


21 




40 


320062 336547 


35-2931 


369206 


385369 


401415 


417338 


433135 


448799 


20 




41 


320337 


336821 


353203 


369476 


385638 


401681 


417603 


433397 


449059 


19 




42 


320613 


337095 


353475 


369747 


385906 


401948 


417867 


433659 


449319 


18 




43 


320889 


337369 


353747 


370017 


386174 


402214 


418131 


433921 


449579 


17 




44 


321164 


337643 


354019 


370287 


386443 


402480 


418396 


434183 


449839 


16 




45 


321439 


337917 


354291 


370557 


386711 


402747 


418660 


434445 


450098 


15 




46 


321715 


338190 


354563 


370828 


386979 


403013 


418924 


434707 


450358 


14 




47 


321990 


388464 


354835 


371098 


387247 


403279 


419188 


434969 


450618 


13 




48 


322266 


338738 


355107 


371368 


387516 


403545 


419452 


435231 


450878 


12 




49 


322541 


339012 


355379 


371638 


387784 


403811 


419716 


435493 


451137 


11 




50 


322816 


339285 


355651 


371908 


388052 


404078 


419980 


435755 


451397 


10 




51 


323092 


33955y 


355923 


372178 


388320 


404344 


420244 


436017 


451656 


9 




52 


323367 


339832 


356194 


372448 


388588 


404610 


420508 


436278 


451916 


8 




53 


323642 


340106 


356466 


372718 


388856 


404876 


420772 


436540 


452175 


7 




54 


323917 


340380 


356738 


372988 


389124 


405142 


4210:36 


436802 


452435 


6 




55 


324193 


340653 


857010 


373258 


389392 


405408 


421300 


437063 


452694 


5 




56 


324468 


340927 


357281 


373528 


389(160 


405673 


421563 


437325 


452953 


4 




57 


324743 


341200 


357553 


373797 


389928 


405939 


421827 


437587 


453213 


3 




58 


326018 


341473 


357825 


374067 


390196 


406205 


422091 


437848 


453472 


2 


) 59) 


325293 


841747 


358096 


374337 


390463 


406471 


422355 


438110 


453731 


1 


1 60 325568 '342020 
Im. 1 71'' 1 70'' i 


358368 


374607 


S^mSl 1406737 


422618 


438371 


45S990 
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l!«atQxal eo-<anfia. 



TABLE IV.— A Table' of Katanl Sines. 



81 



M. 


27*» 


28<> 


29^ 


30^ 


31® 


32« 


33^ 


34^ 


35** 


M. 

60 







453990 


469472 


484810 


500000 


516038 


529919 


644639 


659193 


573676 




1 


454250 


469728 


486064 


500252 


616287 


530166 


544883 


559434 


673816 


59 




2 


454509 


469986 


485318 


500504 


516537 


530413 


546127 


659675 


574053 


58 




3 


464768 


470242 


485573 


600756 


616786 


530659 


646371 


659916 


574291 


57 




4 


455027 


470499 


485827 


601007 


516035 


530906 


646615 


560157 


674529 


56 




5 


456286 


470766 


486081 


501259 


516284 


631152 


545858 


560398 


674767 


55 




6 


466545 


471012 


486336 


501511 


516533 


531399 


646102 


660639 


575005 


64 




7 


466804 


471268 


486590 


601762 


516782 


531645 


646346 


660880 


676243 


53 




8 


466063 


471525 


486844 


602014 


517031 


531891 


546589 


561121 


675481 


62 




9 


456322 


471782 


487098 


502266 


517280 


532138 


646833 


561361 


575719 


61 




10 


456580 4720381 


487352 


502517 


517529 


532384 


647076 


561602 


575957 


50 




11 


46683^ 


472294 


487606 


502769 


517778 


532630 


547320 


561843 


676195 


49 




12 


457098 


472551 


487860 


503020 


618027 


532876 


647563 


562083 


576432 


48 




13 


467367 


472807 


488114 


603271 


518276 


533122 


547807 


662324 


576670 


47 




14 


467615 


473063 


48S367 


603523 


518625 


533368 


548050 


562564 


576908 


46 




15 


457874 


473320 


488621 


503774 


618773 


533615 


548-293 


532805 


577145 


45 




16 


468133 


473676 


488875 


504025 


519022 


533861 


648536 


563045 


677383 


44 




17 


468391 


473832 


489129 


504276 


519271 


534106 


548780 


663286 


677620 


43 




18 


468660 


474088 


489382 


504628 


519519 


534362 


549023 


563526 


677858 


42 




19 


468908 


474344 


489636 


504779 


519768 


534698 


649266 


563766 


578095 


41 




20 


459166 


474600 


489890 


605030 


520016 


634844 


549509 


564007 


578332 


40 




21 


469426 


474866 


490143 


605281 


6-20266 


635090 


549752 


564247 


678570 


39 




22 


469683 


475112 


490397 


605632 


520513 


535336 


549995 


664487 


678807 


38 




23 


459942 


476368 


490650 


605783 


520761 


635681 


550238 


564727 


579044 


37 




24 


460200 


475624 


490904 


606034 


521010 


635827 


550481 


564967 


579281 


36 




25 


460468 


475880 


491157 


506286 


521258 


536072 


650724 


565207 


579618 


36 




26 


460716 


476136 


491411 


606535 


521506 


536318 


550966 


565447 


579765 


34 




27 


460974 


476392 


491664 


506786 


521754 


636663 


551209 


665687 


579992 


33 




28 


461232 


476647 


491917 


507037 


522002 


536809 


551452 


566927 


580229 


32 




29 


461491 


476903 


492170 


607288 


522251 


537064 


651694 


566166 


680466 


31 




30 


461749 


477159 


492424 


507538 


522499 


537300 


551937 


566406 


580703 


30 




81 


462007 


477414 


492677 


507789 


522747 


637545 


652180 


566646 


580940 


29 




32 


462266 


477670 


492930 


608040 


522995 


537790 


552422 


566886 


581176 


28 




33 


462623 


477926 


493183 


508290 


623242 


538035 


552664 


667126 


581413 


27 




34 


462780 


478181 


493436 


608641 


523490 


538281 


552907 


567365 


581660 


26 




35 


463038 


478436 


493689 


508791 


523738 


538626 


553149 


667604 


581886 


25 




36 


463296 


478692 


493942 


5090-11 


523986 


638771 


553392 


567844 


582123 


24 




37 


463664 


478947 


494195 


509292 


524234 


639016 


553634 


668083 


682359 


23 




38 


463812 


479203 


494448 


609642 


524481 


639261 


553876 


568323 


582596 


22 




39 


464069 


479453 


494700 


509792 


524729 


639506 


564118 


56S562 


582832 


21 




40 


464327 


479713 


494953 


510043 


524977 


539751 


554360 


568801 


583069 


20 




41 


461684 


479968 


495206 


510293 


525224 


539996 


654602 


569040 


5S3305 


19 




42 


464842 


480223 


496459 


610643 


526472 


640240 


554844 


569280 


583541 


18 




43 


465100 


480479 


496711 


510793 


525719 


540485 


555086 


569619 


583777 


17 




44 


466367 


480734 


496964 


511043 


625967 


640730 


555328 


569758 


584014 


16 




45 


465615 


480989 


496217 


511293 


526214 


540974 


65o670 


569997 


584250 


15 




4^ 


465872 


481244 


496469 


511643 


626461 


541219 


655812 


670236 


584486 


14 




47 


466129 


481499 


49(5722 


511793 


526709 


541464 


656054 


570475 


584722 


13 




48 


466387 


481754 


496974 


612043 


526966 


641708 


656296 


570714 


584958 


12 




49 


466644 


482009 


497226 


612293 


527203 


541953 


556537 


670952 


685194 


11 




60 


466901 


482263 


497479 


512543 


527450 


642197 


556779 


571191 


585429 


10 




51 


4f)7168 


482618 


497731 


512792 


527697 


542442 


657021 


671430 


585665 


9 




52 


467416 


482773 


497983 


513042 


627944 


542686 


567262 


571669 


586901 


8 




63 


467673 


483028 


498236 


613292 


628191 


542930 


557604 


571907 


586137 


7 




54 


467930 


483282 


498488 


513541 


528438 


543174 


657745 


572146 


686372 


6 




55 


468187 


483637 


498740 


513791 


528685 


643419 


557987 


572384 


686608 


5 




56 


468444 


483792 


498992 


614040 


528932 


543663 


658228 


572623 


586844 


4 




57 


468701 


484046 


499244 


514290 


529179 


543907 


558469 


572861 


5S7079 


3 


68 


468968 


484301 


499496 


514539 


529426 


644151 


558710 


573100 


587314 


2 


59 


4^19215 


484556 


499748 


514789 


529673 


544395 


558962 


573:538 


. 587550 


. ll 


60 

M.I 


469472 


484810 


500000 


515038 5299191 


544639 


i5591^^Vl^^'l<^\^«V\'^^\ ^\ 


eS"" 1 61'' f 60*" 1 69'' 1 58^ 1 hn"" 


\ 5^^ 


\ ^b^ 


\ ^«^ 


► \^^ 



Natural OoHduea. 



82 



TABLE IV.— A Table of Natnxal Sines. 





M. 




86** 


87^ 


88^ 


89** 


40** 


41^ 420 


43^ 


44Q 


M. 

60 




587785 


601816 


616661 


629320 


642788 


666059 


669131 


681998 


694668 




1 


688021 


602047 


615891 


629646 


643010 


656279 


669347 


682211 


694868 


69 




2 


588266 


602280 


616120 


629772 


643233 


666498 


669663 


682424 


696077 


68 




3 


688491 


602512 


616349 


629998 


643456 


656717 


669779 


682636 


696286 


67 




4 


688726 


602744 


616578 


630224 


643679 


656937 


669996 


682849 


696495 


66 




5 


688961 


602976 


616807 


630450 


643901 


657156 


670211 


683061 


696704 


66 




6 


689196 


603208 


617036 


630676 


644124 


657375 


670427 


683274 


696913 


64 




7 


689431 


603440 


617265 


630902 


644346 


657594 


670642 


683486 


696122 


63 




8 


689666 


603672 


617494 


631127 


644569 


657814 


670858 


683698 


696330 


62 




9 


689901 


603904 


617722 


631353 


644791 


658033 


671074 


683911 


696639 


51 




10 


590136 604136 1617951 


631578 


645013 


658252 


671289 


6841^ 


696748 


50 




11 


690371 


604367 618180 


631804 


645236 


658471 


671506 


684336 


696967 


49 




12 


690606 


604599 


618408 


632029 


645458 


6586S9 


671721 


684547 


697165 


48 




13 


690840 


604831 


618637 


632256 


645680 


658908 


671936 


684769 


697374 


47 




14 


691075 


6a5062 


618866 


632480 


646902 


659127 


672151 


684971 


697682 


46 




15 


691310 


605294 


619094 


632706 


646124 


659346 


672367 


686183 


697790 


46 




16 


691644 


605526 


619322 


632931 


646346 


659565 


672682 


685396 


697999 


44 




17 


691779 


605757 


619551 


633156 


646568 


669783 


672797 


685607 


698207 


43 




18 


692013 


605988 


619779 


633381 


646790 


660002 


673013 


685818 


698415 


42 




19 


692248 


606220 


620007 


633606 


647012 


660220 


673228 


686030 


6986-23 


41 




20 


592482 


606451 


620235 


633831 


647233 


660439 


673443 


686242 


698832 


40 




21 


692716 


606682 


620464 


634056 


647455 


600657 


673658 


686453 


699040 


39 




22 


692951 


606914 


620692 


634281 


647677 


660875 


673873 


686665 


699248 


38 




23 


593185 


607145 


620920 


634506 


647898 


661094 


674088 


686876 


699466 


87 




24 


693419 


607376 


621148 


634731 


648120 


661312 


674302 


687088 


699663 


36 




26 


593653 


607607 


621376 


634955 


648341 


661530 


674517 


687299 


699871 


36 




26 


693887 


607838 


621604 


635180 


648563 


661748 


674732 


687610 


700079 


34 




27 


694121 


608069 


621831 


635405 


648784 


661966 


674947 


687721 


700287 


83 




28 


694355 


608300 


622059 


636629 


649006 


662184 


675161 


687932 


700494 


32 




29 


694589 


608531 


622287 


635854 


649227 


662402 


676376 


688144 


700702 


31 




30 


594823 


608761 


622515 


636078 


649448 


662620 


675590 


688355 


700909 


30 




31 


595057 


608992 


622742 


636303 


649669 


662838 


675805 


688666 


701117 


29 




32 


695290 


609223 


622970 


636527 


649890 


663056 


676019 


688776 


701324 


28 




33 


696524 


609454 


623197 


636751 


650111 


663273 


676233 


688987 


701631 


27 




34 


695768 


609684 


623426 


636976 


650332 


663491 


676448 


689198 


701739 


26 




35 


695991 


609916 


623652 


637200 


650563 


663709 


676662 


689409 


701946 


26 




36 


596226 


610146 


623880 


637424 


660774 


663926 


676876 


689620 


702163 


24 




37 


696458 


610376 


624107 


637648 


650996 


664144 


677090 6898301 


702360 


23 




38 


696692 


610606 


624334 


637872 


651216 


664361 


677304 


690041 


702667 


22 




39 


696926 


610836 


624561 


638096 


651437 


664579 


677518 


690251 


702774 


21 




40 


597159 


611067 


624789 


638320 


651657 


664796 


677732 


690462 


702981 


20 




41 


697392 


611297 


625016 


638544 


661878 


665013 


677946 


690672 


703188 


19 




42 


697625 


611527 


625243 


638768 


652098 


665230 


678160 


690882 


703396 


18 




43 


697858 


611757 


625470 


638992 


652319 


665448 


678373 


691093 


703601 


17 




44 


698092 


611987 


626697 


639215 


652539 


665665 


678587 


691303 


703808 


16 




45 


698325 


612217 


625923 


639439 


652760 


665882 


678801 


691513 


704016 


16 




46 


698558 


612447 


626160 


639663 


652980 


666099 


679014 


691723 


704221 


14 




47 


698791 


612677 


626377 


639886 


653200 


666316 


679228 


691933 


704428 


IS 




48 


699024 


612907 


626604 


640110 


663421 


666532 


679441 


692143 


704634 


12 




49 


699256 


613137 


626830 


640333 


653641 


666749 


679655 


692353 


704841 


11 




50 


599489 


613367 


627057 


640557 


653861 


666966 


679868 


692563 


705047 


10 




61 


699722 


613596 


627284 


640780 


654081 


667183 


680081 


692773 


706253 


9 




62 


699955 


613826 


627510 


641003 


654301 


667399 


680295 


692983 


705459 


8 




63 


600188 


614066 


627737 


641226 


664521 


667616 


680508 


693192 


705665 


7 




64 


600420 


614286 


627963 


641450 


654741 


667833 


680721 


693402 


705872 


6 




55 


600653 


614515 


628189 


641673 


654961 


668049 


680934 


693611 


706078 


6 




5Q 


600885 


614744 


628416 


641896 


655180 


668266 


681147 


693821 


706284 


4 




57 


601118 


614974 


628642 


642119 


655400 


668482 


681360 


694030 


706489 


S 




68 


601350 


615203 


628868 


642342 


655620 


668698 


681673 


694240 


706695 


2 


/ S9j 601583] 


616432 


629094 


642566 


665839 


668914 


681786 


694449 


706901 


1 


/ €0/601815 615661 / 


629320 


642788 


656059 eeaiai 1 


^681998 


694658 


707107 





/m, I 55^ / 


62"* \ 


6V 


SO** \ 49* \ 4S* \ A.T \ AA* ' 
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TABLE IV.— A TaUe of Hatml Sinea; 



83 



M. 45*» 


46*' 


470 


48^ 


49«> 


60«» 


61^ 


62*> 


63« 


M. 

60 





707107 


719340 


731364 


743146 


754710 


766044 


777146 


788011 


798636 


1 


707312 


719542 


731562 


743339 


764900 


766231 


777329 


788190 


7988U 


69 


2 


707618 


719744 


731760 


743534 


765091 


766418 


777512 


788369 


798985 


68 


3 


707724 


719946 


731949 


743728 


765282 


766605 


777695 


788548 


799160 


67 


4 


707929 


720148 


732147 


743923 


756472 


766792 


777878 


788727 


799336 


56 


5 


708134 


720349 


732346 


744117 


756663 


766979 


778060 


788906 


799510 


65 


6 


708340 


720551 


732543 


744312 


766853 


767166 


778243 


789084 


799685 


64 


7 


708545 


720753 


732741 


744606 


766044 


767352 


778426 


789263 


799859 


53 


8 


708750 


720954 


732939 


744700 


756234 


767538 


778608 


789441 


800034 


62 


9 


708956 


721156 


733137 


744894 


766426 


767725 


778791 


789620 


800208 


61 


10 


709161 


721357 


733334 


745088 


756615 


767911 


778973 


789798 


800383 


50 


11 


709366 


721559 


733532 


745282 


756806 


7G8097 


779156 


789977 


800557 


49 


12 


709571 


721760 


733730 


745476 


766996 


768284 


779338 


790155 


800731 


48 


18 


709776 


721962 


733927 


746670 


767185 


768470 


779520 


790333 


800906 


47 


14 


709981 


722163 


734125 


745864 


757376 


768656 


779702 


790511 


801080 


46 


15 


710185 


722364 


734323 


746067 


767666 


768842 


779884 


790690 


801254 


45 


16 


710390 


722565 


734620 


746251 


767755 


769028 


780067 


790868 


801428 


44 


17 


710595 


722766 


734717 


746446 


757946 


769214 


780249 


791046 


801602 


43 


18 


710799 


722967 


734916 


746638 


758134 


769400 


780430 


791224 


801776 


42 


19 


711004 


723168 


735112 


746832 


758324 


769585 


780612 


■ 791401 


801949 


41 


20 


711209 


723369 


735309 


747025 


758514 


769771 


780794 


791579 


802123 


40 


21 


711413 


723570 


736506 


747218 


768703 


769957 


780976 


791757 


802297 


39 


22 


711617 


723771 


7367a3 


747412 


758893 


770142 


781157 


791935 


802470 


38 


23 


711822 


728971 


735900 


747606 


769082 


770328 


781339 


792112 


802644 


37 


24 


712026 


724172 


736097 


747798 


759271 


770513 


781520 


792290 


802817 


36 


25 


712230 


724372 


736294 


747991 


759461 


770699 


781702 


792467 


802991 


85 


26 


712434 


724573 


736491 


748184 


759650 


770884 


781883 


792644 


.803164 


34 


27 


712639 


724773 


736687 


748377 


769839 


771069 


782065 


792822 


803337 


83 


28 


712843 


724974 


736884 


748570 


760028 


771254 


782246 


792999 


803511 


32 


29 


713047 


725174 


737081 


748763 


760217 


771440 


782427 


793176 


803684 


81 


30 


713250 


725374 


737277 


748956 


760406 


771625 


782608 


793353 


803857 


30 


31 


713454 


725575 


737474 


749148 


760595 


771810 


.782789 


793530 


.804030 ; 29 1 


32 


713658 


725775 


737670 


749341 


760784 


771995 


782970 


793707 


804203 


28 


83 


713862 


726975 


737867 


749534 


760972 


772179 


783161 


793884 


804376 


27 


34 


714066 


726175 


738063 


749726 


761161 


772364 


783332 


794061 


804548 


26 


35 


714269 


726376 


738269 


749919 


761350 


772649 


783513 


794238 


804721 


26' 


36 


714473 


726576 


738455 


750111 


761638 


772734 


783693 


794415 


804894 


24 


37 


714676 


726776 


738651 


750303 


761727 


772918 


783874 


794591 


805066 


23 


38 


714880 


726974 


738848 


750496 


761915 


773103 


784055 


794768 


805239 


22 


39 


715083 


727174 


739043 


750688 


762104 


773287 


784235 


794944 


805411 


21 


40 


715286 


727374 


739239 


750880 


762292 


773472 


784416 


795121 


805584 


20 


41 


7164^0 


727573 


739436 


751072 


762480 


773656 


784596 


795297 


805756 


19 


42 


715693 


727773 


789631 


751264 


762668 


773840 


784776 


795473 


805928 


18 


43 


716896 


727972 


739827 


761466 


762856 


774024 


784957 


795650 


806100 


17 


44 


716099 


728172 


740023 


751648 


763044 


774209 


786137 


795826 


806273 


16 


45 


716302 


728371 


740218 


761840 


763232 


774393 


785317 


796002 


806445 


15 


46 


716605 


728570 


740414 


752032 


763420 


774577 


785497 


796178 


806617 


14 


47 


716708 


728769 


740609 


752223 


763608 


774761 


785677 


796354 


806788 


13 


48 


716911 


728969 


740805 


752416 


763796 


774944 


785867 


796530 


806960 


12 


49 


717113 


729168 


741000 


762606 


763984 


775128 


786037 


796706 


807132 


11 


50 


717316 


729367 

7^666 


741195 


752798 


764171 


775312 


786217 


796882 


807304 


10 


51 


717519 


741391 


752989 


764359 


775496 


786396 


797057 


807475 


9 


52 


717721 


729765 


741686 


753181 


764647 


775679 


786576 


797233 


807647 


8 


53 


717924 


729963 


741781 


763372 


764734 


775863 


786756 


797408 


807818 


7 


54 


718126 


730162 


741976 


763663 


764921 


776046 


78'i935 


797684 


807990 


6 


55 


718329 


730361 


742171 


753756 


765109 


776230 


787114 


797769 


808161 


6 


56 


718631 


730560 


742366 


753946 


765296 


776413 


787294 


797936 


808333 


4 


57 


718733 


730758 


742661 


764137 


766483 


776596 


787473 


798110 


808604 


3 


68 


718986 


730967 


742766 


754328 


766670 


776780 


787652 


798286 


808675 


2 


59 


719138 


731166 


742960 


764519 


766857 


776963 


787832 


798460 


, 8(iSS4<S 
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60 


719340 


731354 


743145 


754710 


766044 
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TABLE IV.— A Table of Kataial Sines. 





M. 



64** 


55** 


66** 


57** 


58*^ 


59^ 

857167 


60^ 


ei** 


e2<» 


M. 

60 




809017 


819152 


829038 


838671 


848048 


866025 


874620 


882948 




1 


809188 


819319 


829200 


838829 


848202 


857317 


866171 


874761 


883084 


59 




2 


809359 


819486 


829363 


838987 


848356 


857467 


866316 


874902 


883221 


58 




3 


809530 


819652 


829525 


839146 


848510 


857616 


866461 


875042 


883357 


67 




4 


809700 


819819 


829688 


839304 


848664 


857766 


866607 


875183 


883493 


66 




6 


809871 


819985 


829850 


839462 


848818 


857915 


866752 


875324 


883629 


65 




6 


810042 


820152 


' 830012 


839620 


848972 


858065 


866897 


875465 


883766 


64 




7 


810212 


820318 


830174 


839778 


849125 


858214 


867042 


875605 


883902 


63 




8 


810383 


820485 


830337 


839936 


849279 


8583«4 


867187 


875746 


884038 


62 




9 


810553 


820651 


830499 


840094 


849433 


858513 


867331 


875886 


884174 


61 




10 


810723 


820817 


830661 


840251 


849586 


858662 


867476 


876026 


884309 


50 




11 


810894 


820983 


830623 


840409 


849739 


858811 


867621 


876167 


884445 


49 




12 


811064 


821149 


830984 


840567 


849893 


858960 


867765 


876307 


884581 


48 




13 


811234 


821315 


831146 


840724 


850046 


859109 


867910 


876447 


884717 


47 




14 


811404 


821481 


831308 


840882 


850199 


859258 


868054 


876587 


884852 


46 




15 


811574 


821647 


831470 


841039 


850352 


859406 


868199 


876727 


884988 


45 




16 


811744 


821813 


831631 


841196 


850505 


859555 


868343 


876867 


885123 


44 




17 


811914 


821978 


831793 


841354 


850658 


859704 


868487 


877006 < 


885258 


43 




18 


812084 


822144 


831954 


841511 


850811 


859852 


868632 


877146 


885394 


42 




19 


812253 


822310 


832115 


841668 


850964 


860001 


868776 


877286 


885529 


41 




20 


812423 


822475 


832277 


841825 


851117 


860149 


868920 


877425 


885664 


40 




21 


812592 


822641 


832438 


841982 


851269 


860297 


869064 


877565 


885799 


39 




22 


812762 


822806 


832599 


842139 


851422 


860446 


869207 


877704 


885934 


38 




23 


812931 


822971 


832760 


842296 


851575 


8^30594 


869351 


877844 


886069 


37 




24 


813101 


823136 


832921 


842452 


851727 


860742 


869495 


877983 


886204 


36 




25 


813270 


823302 


833082 


842609 


851879 


860890 


869639 


878122 


886338 


35 




26 


813439 


823467 


833243 


842766 


852032 


861038 


869782 


878261 


886473 


34 




27 


813608 


823632 


833404 


842922 


852184 


861186 


869926 


878400 


886608 


33 




28 


813778 


823797 


833565 


843079 


852336 


861334 


870069 


878539 


886742 


32 




29 


813947 


823961 


833725 


843235 


852488 


861481 


870212 


878678 


886876 


31 




30 


814116 


824126 


€33886 


843391 


852640 


861629 


870356 


878817 


887011 


30 




31 


814284 


824291 


834046 


843548 


852792 


861777 


870499 


878956 


887145 


29 




32 


814453 


824456 


834^07 


843704 


852944 


861924 


870642 


879095 


887279 


28 




33 


814622 


824620 


834367 


843860 


853096 


862072 


870785 


879233 


887413 


27 




34 


814791 


824785 


834527 


844016 


853248 


862219 


870928 


879372 


887548 


26 




35 


814959 


824949 


834688 


844172 


853399 


862366 


871071 


879510 


887681 


25 




36 


815128 


825113 


834848 


844328 


853551 


862514 


871214 


879649 


887815 


24 ' 




37 


815296 


825278 


8350U8 


844484 


853702 


862661 


871357 


879787 


887949 


28 




38 


815465 


825442 


835168 


844640 


853854 


862808 


871499 


879925 


888083 


22 




39 


815633 


825606 


835328 


844795 


854005 


862955 


871642 


880063 


888217 


21 




40 


815801 


825770 


835488 


844951 


854156 


863102 


871784 


880201 


888350 


20 




41 


815969 


825934 


835(548 


845106 


854308 


863249 


871927 


880339 


888484 


19 




42 


816138 


826098 


835807 


845262 


854459 


863396 


872069 


880477 


888617 


18 




43 


816306 


826262 


835967 


846417 


854610 


863542 


872212 


880615 


888761 


17 




44 


816474 


826426 


836127 


845573 


854761 


863689 


872354 


880753 


888884 


16 




45 


816642 


826590 


836286 


845728 


854912 


863836 


872496 


880891 


889017 


16 




46 


816809 


826753 


836446 


845883 


855063 


863982 


872638 


881028 


889150 


14 




47 


816977 


826917 


836605 


846038 


855214 


864128 


872780 


881166 


889283 


13 




48 


817145 


827081 


836764 


846193 


855364 


864275 


872922 


881303 


889416 


12 




49 


817313 


827244 


836924 


84t)348 


855515 


864421 


873064 


881441 


889549 


11 




50 


817480 


827407 


837083 


846503 


855665 


864567 


873206 


881578 


889682 


10 




51 


817648 


827571 


837242 


846658 


855816 


864713 


873347 


881716 


889815 


9 




52 


817815 


827734 


837401 


846813 


855966 


864860 


873489 


881853 


889948 


8 




53 


817982 


827897 


837560 


846967 


856117 


865006 


873631 


881990 


890080 


7 




54 


818150 


828060 


837719 


847122 


856267 


865151 


873772 


882127 


890213 


6 




55 


818317 


828223 


837878 


847277 


856417 


865297 


873914 


882264 


890345 


6 




56 


818484 


828386 


838036 


847431 


856567 


865443 


874055 


882401 


890478 


4 




57 


818651 


828549 


838195 


847585 


856718 


865589 


874196 


882538 


890610 


3 




58 


818818 


828712 


838354 


847740 


856868 


865734 


874338 


882674 


890742 


2 


/ 59/ 818985 i 


828875 


838512 


847894 


857017 


865880 


874479 


882811 


890874 


1 


/ 6018191521829028 


838671 


84804B 


iBoiien 


^G^*2.5 
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882948 


891007 
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TABLE IV.— A Table of Katnial Shies. 
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M. 




68** 64** 


65*^ 


66*» 


e?*' 


68** 


ea*' 


70O 710 


M. 

60 




891007 


898794 


906308 


913545 


920505 


927184 


933580 


939693 


945519 




1 


891189 


898922 


906431 


913864 


920618 


927293 


933685 


939792 


945613 


59 




2 


891270 


899049 


906554 


913782 


920732 


927402 


933789 


939891 


945708 


58 




8 


891402 


899176 


906676 


913900 


920846 


927510 


933893 


939991 


945802 


57 




4 


891584 


899304 


906799 


914018 


920959 


927619 


933997 


940090 


945897 


56 




6 


891666 


899431 


906922 


914136 


921072 


927728 


934101 


940189 


945991 


55 




6 


891798 


899558 


907044 


914254 


921185 


927886 


934204 


940288 


946085 


54 




7 


891929 


899685 


907166 


914372 


921299 


927945 


934308 


940387 


946180 


53 




8 


892061 


899812 


907289 


914490 


921412 


928053 


934412 


940486 


946274 


52 




9 


892192 


899939 


907411 


914607 


921525 


928161 


934515 


940585 


946368 


51 




10 


893323 


900065 


907633 


914725 


921638 


928270 


934619 


940684 


946462 


50 




11 


892455 


900192 


907655 


914842 


921750 


928378 


934722 


940782 


946555 


49 




12 


892586 


900319 


907777 


914960 


921863 


928486 


934826 


940881 


946649 


48 




18 


892n7 


900445 


907899 


915077 


921976 


928594 


934929 


940979 


946743 


47 




14 


892848 


900572 


908021 


915194 


922088 


928702 


935032 


941078 


946837 


46 




15 


892979 


900698 


908143 


915311 


922201 


928810 


935135 


941176 


946930 


45 




16 


893110 


900825 


908265 


915429 


922313 


928917 


935238 


941274 


947024 


44 




17 


893241 


900951 


908387 


915546 


922426 


929025 


935341 


941372 


947117 


43 




18 


898371 


901077 


908508 


915663 


922538 


929133 


935444 


941471 


947210 


42 




1» 


893502 


901203 


908630 


915779 


922650 


929240 


935547 


941569 


947304 


41 




20 


803633 


901329 


908751 


915896 


922762 


929348 


935660 


941666 


947397 


40 




21 


898763 


901455 


908872 


916013 


922874 


929455 


935752 


941764 


947490 


39 




22 


893894 


901581 


908994 


916130 


922986 


929562 


935855 


941862 


947583 


38 




28 


894024 


901707 


909115 


916246 


923098 


929669 


985957 


941960 


947676 


37 




24 


894154 


901833 


909236 


916363 


923210 


929776 


936060 


942057 


947768 


36 




25 


894284 


901958 


909357 


916479 


923322 


929884 


936162 


942155 


947861 


35 




26 


894415 


902084 


909478 


916595 


923434 


929990 


936264 


942252 


947954 


34 


• 


27 


894545 


902209 


909599 


916712 


923545 


930097 


936366 


942350 


948046 


83 




28 


894675 


902335 


909720 


916828 


923657 


930204 


936468 


942447 


948139 


32 




29 


894805 


902460 


909841 


916944 


923768 


930311 


936570 


942544 


948231 


31 




30 


894934 


902585 


909961 


917060 


923880 


930418 


936672 


942641 


948324 


30 




81 


895064 


902710 


910082 


917176 


923991 


930524 


936774 


942739 


948416 


29 




82 


895194 


902836 


910202 


917292 


924102 


930631 


936876 


942836 


948508 


28 




83 


895823 


902961 


910323 


917408 


924213 


930737 


936977 


942932 


948600 


27 




84 


895453 


903086 


910443 


917523 


924324 


930843 


937079 


943029 


948692- 


26 




85 


895582 


903210 


910563 


917639 


924435 


930950 


937181 


943126 


948784 


25 




86 


895n2 


903335 


910684 


917755 


924546 


931056 


937282 


943223 


948876 


24 




87 


895841 


903460 


910804 


917870 


924657 


931162 


937383 


943319 


948968 


23 




88 


895970 


903585 


910924 


917986 


924768 


931268 


937485 


943416 


949059 


22 




89 


896099 


903709 


911044 


918101 


924878 


931374 


937586 


943512 


949151 


21 




40 


896229 


903834 


911164 


918216 


924989 


931480 


937687 


943609 


949243 


20 




41 


896358 


903958 


911284 


918331 


925099 


931586 


937788 


943705 


949334 


19 




42 


896486 


904083 


911403 


918446 


925210 


931691 


937889 


943801 


949425 


18 




43 


896615 


904207 


911523 


918561 


925320 


931797 


937990 


943897 


949517 


17 




44 


896744 


904331 


911643 


918676 


925430 


931902 


938091 


943993 


949608 


16 




45 


896873 


904455 


911762 


918791 


925541 


932008 


938191 


944089 


949699 


15 




46 


897001 


904579 


911881 


918906 


925651 


932113 


938292 


944185 


949790 


14 




47 


897130 


904703 


912001 


919021 


925761 


932219 


938393 


944281 


949881 


13 




48 


897258 


904827 


912120 


919135 


925871 


932324 


938493 


944376 


949972 


12 




49 


897387 


904951 


912239 


919250 


925980 


932429 


938593 


944472 


950063 


11 




50 


897515 


905075 


912358 


919364 


926090 


932534 


938694 


944668 


950164 


10 




51 


897643 


905198 


912477 


919479 


926200 


932639 


938794 


944663 


950244 


9 




52 


897771 


905322 


912596 


919593 


926310 


932744 


938894 


944758 


950335 


8 




53 


897900 


905445 


912715 


919707 


926419 


932849 


938994 


944854 


950425 


7 




54 


898028 


905569 


912834 


919821 


926529 


932954 


939094 


944949 


950516 


6 




55 


898156 


905692 


912953 


919936 


926638 


933058 


939194 


945044 


950606 


5 




56 


898283 


905815 


913072 


920050 


926747 


933163 


939294 


945139 


950696 


4 




57 


898411 


905939 


913190 


920164 


926857 


933267 


939394 


945234 


950786 


3 




58 


898539 


906062 


913309 


920277 


926966 


933372 


939493 


945329 


950877 2 1 




59 


898666 


906185 


913427 


920391 


927075 


933476 


939593 


9454^4 
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TABLE IV.— A Table of Kaionl Sines. 



M. 72*^ 






951057 


1 


951146 


2 


951236 


3 


951326 


4 


951415 


5 


951505 


6 


951594 


7 


951684 


8 


951773 


9 


951862 


10 


951951 


11 


952040 


12 


952129 


13 


952218 


14 


952307 


15 


952396 


16 


952484 


17 


952573 


]8 


952661 


19 


952750 


20 


952838 


21 


952926 


22 


953015 


23 


953103 


24 


953191 


25 


953279 


26 


953366 


27 


953454 


28 


953542 


29 


953629 


30 


953717 


81 


953804 


32 


953892 


33 


953979 


34 


954066 


85 


954153 


36 


954240 


37 


954327 


38 


954414 


39 


954501 


40 


954588 


41 


954674 


42 


954761 


43 


954847 


44 


954934 


45 


955020 


46 


955106 


47 


955192 


48 


955278 


49 


955364 


50 


955450 


51 


955536 


52 


955622 


63 


955707 


54 


955793 


55 


955879 


56 


955964 


57 


956049 


58 


956134 



73* 



74< 



956305 961262 
956390 961842 
956475 961422 
956560 961502 
956644 961582 
956729 961662 
956814 961741 
956898 961821 
956983 961901 
957067 961980 
957151 962059 
957235 962139 
957319 962218 
957404 962297 
957487 962376 
957571 962455 
957655 96-2534 
957739 962613 
957822 962692 
957906 962770 
957990 962849 
958073 9629-28 
958156 963006 
958-239 963084 
958323 963163 
958406 963241 
958489 963319 
958572 963397 
958654 963475 
958737 963553 
958820 963630 
958902 963708 
958985 963786 
959067 963863 
959150 963941 
959232 964018 
959314 964095 
959396 964173 
959478 964250 
959560 964327 
959642 964404 
959724 964481 
959805 964557 
959887 964634 
959968 964711 
960050 964787 
960131 964864 
960212 964940 
960294 965016 
960375 965093 
960456 965169 
960537 965245 
960618 965321 
960698 965397 
960779 965473 
960860 965548 
960940 965624 
961021 965700 
961101 965775 
965850 
601956305 '^72621965926 



75*^ 76 



59 956220 961181 



'M. 



17^ I 16* 



16* 



965926 
966001 
966076 
966151 
966226 
966301 
966376 
966451 
966526 
966600 
966675 
966749 
966823 
966898 
966972 
967046 
967120 
967194 
967268 
967342 
967415 
967489 
967562 
967636 
967709 
967782 
967856 
967929 
968002 
968075 
968148 
968220 
968293 
968366 
968438 
968511 
968583 
963Q56 
968728 
968800 
968872 
96S944 
969016 
969088 
969159 
969231 
969302 
969374 
969445 
969517 
969588 
969659 
969730 
969801 
969872 
969943 
970014 
970084 
970155 
970225 
970296 

14*» 



970296 
970366 
970436 
970506 
970577 
970647 
970716 
970786 
970856 
970926 
970995 
971065 
971134 
971204 
971273 
971342 
971411 
971480 
971549 
971618 
971687 
971755 
971824 
971893 
971961 
972029 
972098 
972166 
972234 
972302 
972370 
972438 
972506 
972573 
972641 
972708 
972776 
972843 
97-2911 
972978 
973045 
973112 
973179 
973246 
973313 
973379 
973446 
973512 
973579 
973645 
973712 
973778 
973844 
973910 
973976 
974042 
974108 
974173 
974-239 
974305 



77* 



974370 
974435 
974501 
974566 
974631 
974696 
974761 
974826 
974891 
974956 
975020 
975085 
975149 
975214 
975278 
975342 
975406 
975471 
975536 
976598 
976662 
975726 
975790 
975853 
975917 
976980 
976044 
976107 
976170 
976233 
976296 
976359 
976422 
976485 
976547 
976610 
976672 
976735 
976797 
976859 
976921 
976984 
977046 
977108 
977169 
977231 
977293 
977354 
977416 
977477 
^77539 
977600 
977661 
977722 
977783 
977844 
977905 
977965 
9780-26 
978087 



^4^10W^\^'^ 



78* 



978148 
978*208 
978268 
978329 
978389 
978449 
978509 
978669 
978629 
978689 
978748 
978808 
978867 
978927 
978986 
979045 
979105 
979164 
979223 
979282 
979341 
979399 
979458 
979517 
979575 
979634 
979692 
979750 
979809 
979867 
979925 
979983 
980041 
980098 
980166 
980214 
980271 
980329 
980386 
980443 
980500 
980558 
980615 
980672 
980728 
980785 
980842 
980899 
980955 
981012 
981068 
981124 
981181 
981237 
981293 
981349 
981405 
981460 
981516 
981572 



79* 



981627 
981683 
981738 
981793 
981849 
981904 
981969 
982014 
982069 
982123 
982178 
982233 
982287 
982342 
982396 
982450 
982605 
982669 
982613 
982667 
982721 
982774 
982828 
982882 
982936 
982989 
983042 
983096 
983149 
983202 
983255 
983308 
983361 
983414 
983466 
983519 
983671 
983624 
983676 
983729 
983781 
983833 
983885 
983937 
983989 
984041 
984092 
984144 
984196 
984-247 
984298 
984360 
984401 
984452 
984503 
984554 
984605 
984656 
984707 
984757 



80*^ IM. 



984808 
984868 
984909 
984969 
986009 
986059 
986109 
986169 
986209 
986259 
985309 
986368 
986408 
986467 
986607 
986666 
986605 
986664 
986703 
985762 
985801 
986860 
986899 
986947 
986996 
986045 
986093 
986141 
986189 
986238 
986286 
986834 
986381 
986^9 
986477 
9866-25 
986572 
986620 
986667 
986714 
986762 
986809 
986866 
986903 
986950 
986996 
987043 
987090 
98n36 
98n83 
987229 
987276 
987322 
987368 
987414 
987460 
987606 
987661 
987597 
98764S 



984808 987688 



60 
69 
68 
67 
66 
65 
64 
63 
62 
61 
50 
49 
48 
47 
46 
46 
44 
43 
42 
41 
40 
39 
38 
87 
36 
85 
84 
83 
32 
31 
30 
29 
28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 




la 



^ \ \^^ \ W \ \W* ^'* \^ 



HatuxtAr Co-«DeA. 



TABLE IV.^A Table of Naionl SIhml 



87 



M. 


sv 


82<> 


83*' 


84^ 


85^ 


86*^ 


87*^ 


88^ 


89*> 


M. 

60 





987688 


990268 


992546 


994522 


996195 


997564 


998630 


999391 


999848 


1 


987734 


990309 


992582 


994552 


996220 


997584 


998645 


999401 


999853 


59 


2 


987779 


990349 


992617 


994583 


996245 


997604 


998660 


999411 


999858 


58 


3 


987824 


990889 


992652 


994613 


996270 


997625 


998675 


999421 


999863 


57 


4 


987870 


990429 


992687 


994643 


996295 


997645 


998690 


999431 


999867 


56 


5 


987915 


990469 


992722 


994673 


996320 


997664 


998705 


999441 


999872 


55 


6 


987960 


990509 


992757 


994703 


996345 


997684 


998719 


999450 


999877 


54 


7 


988005 


990549 


992792 


994733 


996370 


997704 


998734 


999460 


999881 


53 


8 


988050 


990589 


992827 


994762 


996395 


997724 


998749 


99941^9 


999886 


52 


9 


988094 


9906'J9 


992862 


994792 


996419 


997743 


998763 


999479 


999890 


51 


10 


988139 


990669 


992896 


994822 


996444 


997763 


998778 


999488 


999894 


50 


11 


988184 


990708 


992931 


994851 


996468 


997782 


998792 


999497 


999898 


49 


12 


988228 


990748 


992966 


994881 


996493 


997801 


998806 


999507 


999903 


48 


13 


988273 


990787 


993000 


994910 


996517 


997821 


998820 


999516 


999907 


47 


14 


988317 


990827 


993034 


994939 


996541 


997840 


998834 


999525 


999910 


46 


15 


988362 


990866 


993068 


994969 


996566 


997859 


998848 


999534 


999914 


45 


16 


988406 


990905 


993103 


994998 


996590 


997878 


998862 


999542 


999918 


44 


17 


988450 


990944 


993137 


995027 


996614 


997897 


998876 


999551 


999922 


43 


18 


988494 


990983 


998171 


995056 


996637 


997916 


998890 


999560 


999925 


42 


19 


988538 


991022 


993205 


995084 


996661 


997934 


998904 


999568 


999929 


41 


20 


988582 


991061 


993238 


995113 


996685 


997953 


998917 


999577 


999932 


40 


21 


988626 


991100 


993272 


995142 


996709 


997972 


998931 


999585 


999936 


39 


22 


988669 


991138 


993306 


995170 


996732 


997990 


998944 


999594 


999939 


38 


23 


988713 


991177 


993339 


995199 


996756 


998008 


998957 


999602 


999942 


87 


24 


988756 


991216 


99:3373 


995227 


996779 


998027 


998971 


999610 


999945 


36 


25 


988800 


991254 


993406 


995256 


996802 


998045 


998984 


999618 


999948 


35 


26 


988843 


991292 


993439 


995284 


996825 


998063 


998997 


999626 


999951 


34 


27 


988886 


991331 


993473 


995312 


996848 


998081 


999010 


999634 


999954 


33 


28 


988930 


991369 


993506 


995340 


996872 


998099 


999023 


999642 


999957 


32 


29 


988973 


991407 


993539 


995368; 996894 


998117 


999035 


999650 


999959 


31 


30 


989016 


991445 


993572 


995396996917 


998135 


999048 


999657 


999962 


30 


31 


989059 


991483 


993605 


995424 99i)940 


998153 


999061 


999665 


999964 


29 


32 


989102 


991521 


993638 


995452 


996963 


998170 


999073 


999672 


999967 


28 


33 


989145 


991558 


993670 


995479 


996985 


998188 


999086 


999680 


999969 


27 


34 


989187 


991596 


993703 


995507 


997008 


998205 


999098 


999687 


999971 


26 


35 


989230 


991684 


993735 


995535 


997030 


998223 


999111 


999694 


999974 


25 


36 


989272 


991671 


993768 


995562 


997053 


998240 


999123 


999701 


999976 


24 


37 


989315 


991709 


993800 


995589 


997075 


998257 


999135 


999709 


999978 


23 


38 


989857 


991746 


993833 


995617 


997097 


998274 


999147 


999716 


999980 


22 


39 


989399 


991783 


993865 


995644 


997119 


998291 


999159 


999722 


999981 


21 


40 


989442 


991820 


993897 


995671 


997141 


998308 


999171 


999729 


999983 


20 


41 


989484 


991857 


993929 


995698 


997163 


998325 


999183 


999736 


999985 


19 


42 


989526 


991894 


993961 


995725 


997185 


998342 


999194 


999743 


999986 


18 


43 


989568 


991931 


993993 


995752 


997207 


998359 


999206 


999749 


999988 


17 


44 


989610 


991968 


994025 


995778 


997229 


998375 


999218 


999756 


999989 


16 


45 


989651 


992005 


994056 


995805 


997250 


998392 


999229 


999762 


999990 


15 


46 


989693 


992042 


994088 


995832 


997272 


998408 


999240 


999768 


999992 


14 


47 


989735 


992078 


994120 


995858 


997293 


998425 


999252 


999775 


999993 


13 


48 


989776 


992115 


994161 


995884 


997314 


998441 


999263 


999781 


999994 


12 


49 


989818 


992151 


994182 


995911 


997336 


998457 


999274 


999787 


999995 


11 


50 


989859 


992187 


994214 


995937 


997357 


998473 


999285 


999793 


999996 


10 


51 


989900 


992224 


994245 


995963 


997378 


998489 


999296 


999799 


999997 


9 


52 


989942 


J^92260 


994276 


995989 


997399 


998505 


999307 


999804 


999997 


8 


53 


989983 


992296 


994307 


996015 


997420 


998521 


999318 


999810 


999998 


7 


54 


990024 


992332 


994338 


996041 


997441 


998537 


999328 


999816 


999998 


6 


55 


990065 


992368 


994369 


996067 


997462 


998552 


999339 


999821 


999999 


5 


56 


990105 


992404 


994400 


996093 


9P7482 


998568 


999350 


999827 


999999 


4 


57 


990146 


992439 


994430 


996118 


997503 


998583 


999360 


999832 


1000000 


3 


58 


990187 


992475 i 994461 


996144 


997523 


998599 


999370 


999837 


1000000 


2 


59 


990228 


992511 994491 


996169 


997544 


998614 


999381 


, ?i9^^4^ 




60 

}m. 1 


990268 '992546 {994522 j 


996195 


997664 


9986^0 \^9^^^\\^^^%^ 


go 1 ^o 1 


a*' / 


6"* 


4^ 


oo \ ^o \ Y* 


\ ^^ \"> 



Natural Ck>-^aea, 



TABLE V. 

TEAVEESE TABLES (Points). 



Is 



TABLE T.—DUbnnoe of LatitiidA uid Departan Ibr t Point. 



10.0! 00.5 ' 
ll.CH 00.5 
12,tf 00.6 
13.ff 00.8 



12D,S 



. 05.9 1 
S «.0 - 



I 123.9 {) 

i 124.9' «fi 1 

i 125.»«1.2 

' 126.81 M.2 - 

I 127.8 00.3 1 

I 128.8, Ofl.3 ' 

I 129. & 06.4 

1 iao.s 06.* 

! 131.8 06.5 . 

I 132.8 Oe.S ] 



» 139 8;Ol_ . 

. 140.8 OiS 1 

'. 141,8 07.0 S 

1 142.8 07.0 : 



. l^t. |Dep. Dial Lst. {Dep. 



243.7 1 

241.7 1 

24S.7 a 

246.7 1 

247.7 1 



4 253.7 1 

5 2G4.7 1 
8 2557 J 
7 £5fl.7 1 
i 257.7 1 
B 258.7 ) 
J ^9.7 1: 



< 147.8 0' 

) 149.8 0' 

I 149.8 0: 

1 150.8 0' 

! 151.8 ff 

i 152.8 

t 1A3.8 

1 164.8 



210.7 1 

211.7 1 

212.7 1 

213.7 1 

214.7 1 

215.7 1 

216.7 1 - 

217.7 10.7 i 

~'~7 10.S i 

7 10.8 2 



270.7 I 

271.7 1 

272.7 I 

273.7 1 

27*,7 1 

276.7 1 

278.7 1 

277.7 1 



ia.a 0S,4- 
_.'9.9 05.4 1 
110.9 05.5 1 



294.5 1' 

295.6 1' 
298.6 1' 
297.0 1' 
2B3.a !■ 



/j-J/,t./Det,.jUt.jD. 



t. \DiBt.\ "De^.^T.at.^^X'Qft's. .^"^Ji.1. 



Differencw of Latitade »a4 "Dbb***™* ^^"^ '' \'*'***»- 





TABLE V.- 


TtrnteoM of latUude uid DepwtoM tat i Ttdni 


8D 




Dist! Lat JDep. 


Dist. Lat. 


Dep. 


Dist, 


Lat. Dep. 


Dist. 


Lat. 


D'P- 


Dist. 


Lat. 


P^P- 




I 


01 ' 00 1 


~tl 


60.7 


oao 


121 


120.4| 1L9 


181 


180.1 


17.7 


"241 


ES9.8 


23.6 






02!o oo!2 


42 


61.7 


061 


122 


1E1.V lao 


1S2 


181.1 


7;a 


242 


2448 


23.7 






03.0 O0.3 


63 


62.7 


OtS.2 


1:^ 


122,4 12.1 

123.4 aa 


183 


isa.1 


\w 


S4S 


241.8 


S3.8 






04.0 1 C0.4 


64 


03.7 


oas 


124 




183.1 


18X) 


244 


242.8 


23.9 






05.0 1 00 5 


66 


64.7 


06.4 


125 


124.41 2.8 




184.1 


S.1 


£45 


243.8 


24.0 






06,0 1 oo.a 


66 


65 7 


06,6 


136 


12B.41 2.3 




1S5.1 


&2 


243 


244.8 


24.1 






07.0 00.7 


67 


66.7 


06.6 


127 


126.4; 2.4 


187 


IMl 


83 


247 


245 8 


24.2 






08.0 oo,a 


68 


67.7 


M7 




I27.4I 12.6 


1S3 


187.1 


S.4 


243 


246.8 


24.3 




g 09.0 1 00.9 


09 


68.7 


Oes 




128.4; lid 


ISfl 


188.1 


&.5 


249 


247.8 






10 loo'oi.o 


70 


69.7 


06S 


130 


129.4' 12.7 


190 


189.1 


ise 


250 


248 81 24.5 

249,8 24.6 






10.9 i 01.1 


71 


70.7 


fl7 


131 


130.4: 12a 


lt*l 


1VX).1 


8.7 


2G1 






II.9 1 01.2 


72 


71.7 


07.1 


m 


1S1,4 1S£ 


192 


191.1 


8-8 


252 


250.S 24.7 






19.fl ' 01.3 


73 


72.7 


07.2 


133 


132.4 13.0 


1B3 


192.1 


18,9 


253 


251,8 24.8 






13.9 1 01.4 


74 


73.6 


05.3 


134 


133.4 


13.1 


1B4 


193.1 18fl 


254 


252.81 24 9 






14.9 1 01.6 


75 


74.6 


0^.4 


136 


134.3 


13.2 


196 


194.1' 19.1 


2fi5 


263.al 26.0 






15.fl 


01.6 


76 


76. ( 


07.4 


138 


135.3 


13.3 


IPB 


196.ll 19-2 


266 


254.81 B5.1 






iflB 


<il.7 


17 


76.1 


0!.5 


137 


136,3 


S4 


197 


196.1 


».3 


257 


255,8 26.2 






37.9 


01 .a 


78 




07.6 


133 


137.3 


13.5 


198 


197.0 


19,4 


258 


256.sl 26.3 




19 




015 


7B 


ki 


fp7.7 


139 


138.3 


15.6 


109 


198.0 


19,5 




H57-8I 26.4 




20 


19.9 


oa.0 


SO 


79.6 


07.8 


140 


139 3 


13.7 


200 


199 


ia,6 


260 


258,7' 2S.B 




HI 


20.9 


02.1 


81 


80.6 


01. e 




H0.3 


1S.8 


201 


200.0 


19 7 


261 


2f9.7 


15.8 




22 


21.9 


02.2 


32 


81.6 


Oflj) 


142 


141.8 


ia.9 


202 


201.0 


19.8 


262 


200.7 


SB.7 




23 


22.9 


02.3 


^ 


82 6 


0S.1 


143 


142.3 


14.0 


203 


£02.0 


Ift.O 


263 


261.7 


25.8 




84 


23.9 




64 


83.6 


083 


144 


143.3 


141 


20* 


£03.0 


SO.0 


264 


262.71 25.9 




25 


2*9 


02:4 


S5 


84 1 


085 


145 


144.3 


14,2 


20s 


204.0 


20.1 


26S 


263.7 


28.0 




2S 


25.9 


02.6 


86 




08,4 


146 '146,3 


14.3 


206 


205.0 


S0.2 


26B 


264.7 


26.1 




27 26.9 


02.6 


87 


8S.t 


08.5 


147 148.3 


14.4 


207 


206.0 


20.3 




266.7 


2S.2 




28 


27.9 


02.? 


S3 


87.6' 08.6 


143 


147. 


14.5 


209 


207.0 


20 i 




266.7 


28.3 






28.9 


02.8 


80 




08.7 


140 


148. 


14-6 


209 


208.0 


20.fi 




267.7 


26.4 




30 


29.9 


02.9 


90 


89.1 


08.8 


150 


149. 


14.7 


210 


Z09.0 


20,6 


370 


268.: 


26.5 




Bl 


30.9 


OS.O 


91 


90,6 


08,9 


15! 


15LI. 


14.8 


en 


210.0 


20.7 


271 


269.7 


26.6 




S2 


31.S 


OS.] 




91.b 


09.0 


1S2 


161. 


14.9 


212 


an.o 


30. S 


272 I 270.7 


26.7 




33 


32.3 




93 


92,6 


09.1 


163 


152. 


15,0 


213 


2120 


209 


273 271.7 


26,8 




31 


33.3 




94 


936 


0B.2 


1B4 


153.3 


IS.l 


214 


213.0 


21.0 


274 272.7 


26.9 




35 


34.3 


03.4 


95 


94.6 


093 


165 


154.3 


1 ,2 


216 


iu.o 


21.1 


276 273.7 


27.0 




86 


35.B 


08.6 


flS 


96,5 


09.4 


156 


155.2 


1 .3 


21a 


21S.0 


21-2 


276 274.7 


S7.1 




37 


86. 8 


03.6 




96,5 


0l>.5 


157 


156.2 


1 .4 


217 


216,0 


2ta 


277 276.7 


27.2 






37-3 


03.7 




97- S 


09.6 


l.W 


157! 


16.Q 


215 


216.9 


21.4 


278 276.7 


27.3 






3S.3 


03,8 




9S,5 


09. 


1^9 


158.2 


16.6 


219 


217.9 


21.5 


279 277.71 27.3 




40 iS9.8 


03.9 


100 


89.5. 


09.. 


160 


169. i 


i5.i 


220 


zia9 


2i.e 


280 278.7' 27.4 




41 1 40.3 


04.0 


101 


100.5 








1S8 


221 


219.9 


2L7 


281 279.6 S7.e 




42 1 41.8 


04.1 


03 


101.5 


10: 


162 


16L2 


15.8 


222 


220.9 


21.8 


232 280.0 27.6 




43 1 42.8 


043 


03 


102,5 


10.1 




162.2 


1 .0 




221.9 


nst 


2S3 281.6 27.7 




44 ' 43.8 


04,3 


04 


103,5 


10,3 




163.2 


HI.l 


224 


222. B 


22.0 


284 1 282.6 27.8 




43 


41,8 


MA 


05 


t04.5 


10,3 


les 


164. 2 


165 




223.9 


22.1 


285 


283,6 27,9 




46 


4,1.8 


045 


06 


105.5 


10 4 


166 


165.2 


16.3 




224,9 


28.2 


288 


284,6 28.0 




47 


40.8 


04,6 


07 


106.5 


10.6 




166.2 


16A 




325.9 


22.2 


287 


285.6 28.1 




4S 


47.8 


04,7 


08 


107,5 


10,6 


laa 


167.2 


\e£ 




226.9 


22.3 


2SS 


286.6 28,2 




49 


488 


04,3 


U9 


108.5 


10,7 


169 


168.2 


16.6 




227.9 


22.4 


2S9 


287,8 28.3 




£0 


49.8 


04,9 


110 


109.5 


10.8 


iro 


169.2 


16.7 


230 


Z28.9 


22.6 


290 


288.6 28.4 




51 


fiO.8 


05.0 


111 


110.6 




in 


170 2 


W5 


231 


229.S 


22,fl 


261 


289.d 58,5 




62 


61.7 


06.1 


n-2 


111.5 




172 


171.2 


161.9 




230.9 


22.7 


S93 


290,6 28,6 




63 


62.7 


053 


113 


113,5 


11 


173 


172.2 


1 .0 




231.9 


23.8 


293 


291.6 28,7 




6* 


63.7 


055 


114 


I136| 




174 


173.2 


17.1 




232.9 


23.S 


294 


292.6 118.8 




55 


64.7 


05.4 




114.6 




175 


174.2 


1 .2 


23S 


233.9 


23.0 




293,6 28.9 




56 


65.7 


05.5 


116 


115.4 


1:4 




175.2 




236 


2349 


23,1 


296 


294.6 29.0 




57 


66.7 


05 a 


117 


116,4 


L6 


in 


176.1 


17.4 


23? 


235 9 


S3.2 


297 


295 6 29.1 




BS 


57.7 


06.7 


lis 


117.4 


11,6 


173 


177.1 


17.4 


233 


236,9 


23,3 


29S 


296.6 29.2 




59 


68.7 




119 


118.4 


11.7 


179 


178.1 


17-'i 


239 


237.8 


23.4 


299 


297.6 £9,3 




60 


59.7 


05.9120 


119.4 


11.8 


180 


179.1 


176 


240 


238-8 


23.6 


300 '29a6! 29.4 




Dist 


D°P- 


Lst,/Dj5t 


Dep. 1 Lat. 


Dist. Dep. 


Lat.^m=t.\De?.\\iBS-\TSaX.\-OeJi!.'-\i^\ 
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rank 






Dist 


Ut. JDep, 


Diht.' Lat. Dep. 


Dist. 


LaL Dep. 


DiBt. Lat. 


Dep. 


Li8t.lLat |Dep.| 




~ 


01,0 


00.1 


61 


60.31 08.9 


121 


119.71 17.7 


iSt 179.< 


26.6 


241 


238.4 


35.4 




2 


02.0 


oo.a 


62 


61.3 09.1 




120,71 17.fl 




160.0 


26.7 


242 


239.4 


35.6 




3 


03.0 


00.4 


63 


62 3 0S.2 




121.71 18.0 


183 


18Z.0 


26.8 


243 


240.4 


35.7 






Oi.O 


00.6 


61 


63.3' 09.4 


124 


122.7 18.2 


1S4 


383.0 


27.0 


£44 


241.4 


35.8 




G 


04.a 


00.7 


fiS 


64.3, 09.6 


126 


123.61 18.3 


185 


383.0 


27.1 


245 


242.3 


35.9 




6 


05.9 


00.9 


66 


65.3i 09.7 


IM 


124.6 18.6 


186 


184.0 


27.3 


2i» 


243.3 


38.1 




7 


06.9 


CLO 


67 


68.3 09.8 


127 


126.6 


18.6 


187 


185 


27.4 


247 


244.3 


36.2 




S 


07.9 


012 


fiS 


67.3 10.0 


128 


126.8 


18.8 


188 


186.0 


27.6 


248 


246.3 


36.4 




e 


06.9 


01.3 


69 


68.21 10.1 




127.6 


lS-9 


189 


186,9 


27.7 


249 


246.3 


38.6 




10 


09.9 


01.5 


70 


69.3 


laa 


130 


138,6 


18.1 


190 


187.8 


27.9 


260 1247.3 


36.7 




11 


10.9 


01.S 


71 


70.2 


10.4 


131 


im6 


19.2 


191 


188.9 


28.0 


251 


248.3 






13 


11.9 


01.8 


72 


71.2 


10.6 


132 


130.0 


19.4 


192 


169.9 


28.2 




249.3 


37^0 




13 


I2.fl 


01.9 


73 


7^2 


10.7 


133 


131.6 


19.5 


193 


190.9 


28.3 


253 


250.8 






U 


13.S 


02.1 


74 


73.2 


10.9 


134 


132.6 


19.7 


194 


WLfr 


28.6 


254 


261.2 


87.3 




15 


li.3 


02.2 


75 


74.3 


1.0 




133.6 


19,8 


1B6 


192.9 


23.6 


265 ; 252.2 


37.4 




IB 


15.5 


02.3 


76 


75.2 






134.6 


20.0 


ISfi 


193.9 




258 253.2 


37.6 




17 


10.8 


02,5 


77 


76,3 


l!3 


137 


133.5 


20.1 


397 


194.9 


28!s 


267 


254.2 


37.7 




18 


17.8 


02.6 


78 


77.2 


1.4 




136.5 


20.2 


198 


196.9 


29,0 


258 


256.2 


37.9 




IS 


18.8 


02.8 




78.1 


1.6 




137,6 


20,4 




196.8 


29.2 


269 


256.2 


38.0 




20 


19,8 


03,9 


80 


79.1 


11.7 


140 


138.5 


20.5 


200 


1978 


29,3 


260 


257.2 


381 




21 


20.8 


03.1 


81 




11.9 


141 


139.5 


20.7 


201 


198,8 


295 


261 


268.2 


38.3 




22 


21.8 


03.2 


S3 


Bi:! 


13.0 


142 


140.6 20.8 


202 


399.! 


29.6 


2B2 


269.2 


38.4 




23 


22.7 


03.4 


S3 


82.1 


312 


143 


141.4 21.0 


203 






263 


260.1 


3S.6 




21 


23.7 


03.6 


84 


83.1 


12.3 


144 


142.4; 21.1 


204 


20L8 


29^9 


264 


281.1 


S3.7 




SS 


24.7 


03.7 


SS S4.1 


12.5 


146 


143. 4I 21.3 


206 


202.8 


30.1 


265 


282.1 


38,9 




28 


25,7 


03.8 


86 85.1 


12.6 


146 


144.4 21.4 


208 


203.8 


3a2 


268 


263.1 


39.D 




27 


28,7 


04.0 


E7 86.1 lis 


147 


145.4 


21,6 


207 


204.8 


30.4 


267 


284.1 


39.2 




38 


27.7 


04.1 


88 87.0 12 9 


148 


146.4 


ai.7 


208 


205.7 


S0,5 


268 


se6.i 


S9.3 




29 


28.7 


04.3 


89 88.0 13.1 


1J9 


J 47.4 


21.9 


209 


206,7 


30,7 


269 


286.1 


39.6 




30 


29,r 


04.4 


30 ! 89.0 i3.a 


150 


148.4, 


22.0 


SIO 


207.7 


S0.S 


270 


267.1 


38.6 




31 


30.7 


04.6 




90.0i 13.3 


161 


149.1 


22.2 


211 


208.7 


309 


2r 


:i88.J 


39.8 




32 


31.7 


04.7 


92 


Sl.O 


13.5 


62 


150.8 


22.3 


212 


209.7 




27 


269.0 


39.9 




S3 


32.6 


04.8 


93 


92.0 


13.^ 


63 


1EI.S 


22.4 


213 


210.7 


3L2 


278 


27a [^ 


4ai 




34 


33,8 


05.0 


B4 


93.0 


13.8 


54 


I6S.S 


23.6 


2U 


211.7 




27 


m.( 


40.2 




35 


34.6 


05.1 


95 


94.0 


13.S 


55 


163.8 


22.7 


216 


212.7 


31:5 


275 


272.( 


40.3 




36 


35.6 


06.3 


96 


95.0 


14.1 


56 


164.3 


22.9 


216 


213.7 


31,7 


27 


278.0 


40.6 




37 


36.6 


05.4 


97 


95.9 


U2 


57 


165.3 


S3.0 


217 


214.8 


SL8 


» 


274.0 


40.6 






sr.e 


05.6 


93 


96.9 


14.4 


53 


156. 


23.2 


218 


216.6 


82.0 


27 


276.0 


40.8 




39 


38.8 


06. J 


99 


B7.9 


14.6 


59 


157. 


23.3 


219 


216.6 


82.1 


279 


276.( 


40.9 




40 


39.6 


05.9 


100 


98.9 


14.7 


160 


158,3 


23.5 


220 


ai7.G 


32.3 


2S0 




41.1 




Jl 


40.6 


06.0 


101 


99.9 


14.8 


61 


159. 


23.6 


221 


218.8 


324 






41.2 




42 


41.5 


08.2 


102 


100.9 


16.0 


62 


160. 


23.8 




219.6 


83.6 




278!9 


41.4 




43 


42.5 


06.3 


103 


101.9 


15.1 


83 


181.2 


23.9 


238 


220.t 


32.7 




279.8 


41.G 






43 6 


0S.5 


104 


102.9 


36.3 


64 


162.2 


241 


224 


221.( 


32.9 


284 


280.9 


41.7 








06.6 


loS 


103.9 


15.4 


66 


163.2 


24.2 


225 


222.6 


83.0 


286 


281.0 


41.8 






45!e 


06,7 


108 


10t.S 


15.5 


66 


164.2 


24.4 




223.6 


33.2 


286 


282.9 


42.0 




47 


46,5 


OU 


107 


105.8 


16.7 


67 


186." 


24.6 




224.E 




287 


288.9 


42.1 




4S 


47.5 


07.0 


103 


106,8 15.8 




168.2 


24.8 




225.5 


S3.'4 


288 


2S4.9 


42.3 




49 


43.5 


07.3 


109 


107.8 16.0 


169 


167.2 


24.8 


229 


228.5 


33.8 


289 


286.9 


42.4 




60 


49,5 


07.3 


110 


108,8 16.1 


170 


168.2 


24.9 


230 


227.5 


33.7 


200 


286.B 


42.6 




61 


50.4 


or.5 


11 


109.8 


8,3 


171 


169.1 


25.1 


231 


228.6 


33.9 


291 


287. 


42.7 




G2 


fil.4 


07.6 


12 


110.8 


6.4 


72 


170 


2B.2 




228,6 


84.0 


292 


288.8 


42.8 




63 


52.4 


07.8 


13 


111.8 


8.6 


73 


171. 


26.4 




230,6 


34.2 


293 


289.f 


43.0 




64 


63.4 


07.B 


U 


112.8 


8.7 


74 


172. 


25.6 


234 


231.6 


34.3 


294 


290.8 


48.1 




65 


64.4 


08.1 


16 


113.7 


16.9 


75 


173.1 


S6.7 


236 


232.4 


34.6 


2S6 


291.( 


48.3 




5d 


65.4 


oas 


16 


114.7 


17.0 


178 


174.1 


26.8 


238 


233.4 


34.6 


m 


292.1 


43.4 




67 


56.4 1 oa.4 


117 


115.7 


17.2 


177 


175.1 


26.0 




234.4 


34.8 


297 


293. 


43.8 




68 


67.4 08.5 


lis 


116.7 


17.3 


178 


176.1 


28.1 




235.4 


34.B 


S98 


294. 


43.7 




58 


68.4 08.7 


119 


117.7 


17.5 


79 


177.1 


26.3 




236.41 


36,1 


299 


205. 


43.S 


t 


60 


59.3 08.8 


120 


118,7 


17.6 


180 


178.0 


26.4 


240 


237.4 


35.2 


300 


296.8 4401 


?J3t/Dep.JLat.lDist. 


Dep. 


Lat. 
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Dist.j Lnt. IDep. 


Dist 


Lit. 1 Dep. 1 Di.st. Lat. | Dep. 


Dist, i Lit. |D«p 


Di.t,j Ut, 


Pep- 
47.0 




1 m.O 1 00.2 


61 


69.8 


11,91 121 


113,7 


23,6 


18:1177,5 36.3 


211 1 £36.4 




2 03.0 


00.4 


03 


60.8 


12,1 


122 


IIS.7 


23.8 


182 178,5 35,5 


242 ] 237.3 


47.3 




3 02.9 


00.6 


63 


61.8 


12.3 


123 


130.8 


24.0 


183 1 179,5 36,7 


213 238.3 


47.4 






00,8 


64 


69.8 


12.5 


134 


21.6 


242 


184 1 180,6 85 9 


214 23S,3 


17.6 




5 Oi.9 


01.0 


65 


637 


12.7 


125 


32,6 


24.4 


185 181.4 86.1 


215 210,3 


47.8 




6 1 05.U 


01.2 




64.7 


12.9 


126 


23.6 


24.8 


iS8 182,1 36.3 
187 133.41 86,5 


216 211.3 


18.0 




7 1 03.B 


01.4 


67 


05.7 


131 


127 


24.6 


243 


217 242.3 


18.2 




8 07.S 


oi.a 


68 


66.7 


13,3 


128 


26,6 


25.0 


188 184,1 38.7 


248 ' 243.2 


48.4 




9 


03.8 


01.8 


69 


67.7 


13,6 


129 


126,6 


26.2 


199 135,4 38.9 


249 


244,2 


48.6 




10 


098 


02.0 


70 


68.-i 


13. r 


130 


1275 


25.4 


190 186.3 37.1 


250 


245.2 


48.8 




11 


10.8 


02.1 


71 




18.9 


131 


128,6 


25.6 


IBl 


187.3 37.3 


251 


246.2 


19.0 




12 


11.8 


02.3 


73 


mt 


14.0 


132 


126,6 


25,8 


103 


188,3 37.5 


252 


247.3 


49.2 




13 


12.7 


02.5 


73 


71.6 


14.2 


133 


130.4 


28,0 


193 


189,3 37.7 


253 


248.1 


19.4 




14 


13.7 


02.7 


74 


72.1 


114 


134 


131.4 


26.1 


194 


190,3 37.8 


261 


219.1 


19.8 




IE 


]47 


02.9 


75 


73,1 


148 


135 


132-4 


36.3 


195 


191.2 38.0 


265 , 2S0.1 


19.7 




16 


16.7 


03.1 


76 


74.5 


14.8 


136 


133.' 


26.5 


196 


192.2 38.2 


268 


251.] 


19.9 




17 


ia.7 


oa.3 


77 


75.5 


15,0 


137 


iatl 




197 


193.2 


38,4 


267 


252.1 


50.1 




18 


17.7 


03.5 


78 


76.5 


15.2 


133 


26!9 


198 1 194.2 


33,6 


253 


233,0 


50.3 




19 


18,6 


03,7 


79 


77.6 


lfi.4 


139 


136.3 


37.1 


199 195,a 38.8 




2540 


60,5 




20 


19.6 


03.9 


80 


78.5 


15,6 


140 


137.3 


27.3 


200 


196,2 


39,0 


260 


265.0 


50.7 






20.e 


04.1 


81 


79.4 


15.8 


141 


ms 


27,5 


201 


197,1 


39.2 


281 


256,0 


60.0 




22 


2i.a 


04.3 


83 


80.4 


18.0 


142 


139,3 


27.7 


203 


198,1 


39,1 


262 


257,0 


51,1 




23 


2-2.S 


04.5 


S3 


81.4 


16.2 


143 


140.2 


27.9 




199,1 


39.6 


233 


257.9 


61.8 




24 




04.7 


84 




18,4 


144 


1*1,2 


28,1 


204 


200,11 39,8 


284 


258.9 


51.6 




25 


245 


04 S 


85 


63.( 


16,6 


146 


142,2 


23,3 


205 


201.11 10.0 


266 


2S9,B 


61.7 




26 


255 


05.1 


86 


84.: 


18.8 


146 


113,2 


28.5 


208 


202.01 10.2 


266 


260,9 


61.9 




27 


26-6 


05.3 


87 


85.; 


17,0 


147 


U4.3 




207 


203.01 40.4 


267] 361.9 


52.1 




28 


27.6 


03.5 


83 


86 3 


17,2 


143 


116,2 


28]9 


203 


204.01 40.6 


268 ! 262.8 


63.3 




29 


28.4 


05.7 




S7,3; 17.4 


1J9 


116.1 


S9.1 


209 


205.0 40.8 


269 


283,8 


52,6 




30 


29.4 


05,9 


90 88,3 


17,6 


1501147.1 


29,3 


210 


206.0 41,0 


270 


264.8 


63.7 




31 


30.4 


08.0 


91 




17.8 


151 ! 14S.1 


29.5 


211 


20(i,9 41.2 


271 


265,8 


62.9 




32 


S1.4 


06.2 


92 


00.2 


18.0 


152 


119,1 


29.7 


212 


207.9; 11,4 


272 


2688 


53.1 




33 


32.4 


06.4 


93 


91.2 


18.1 


153 


150.1 


29,9 


213 


208,9 41.6 


273 


267. 63,3 




34 


33,3 


06.6 


94 


92.2 


18.3 


154 


151.0 


30.0 


214 


209,9 41.7 


27* 


268. 53.6 




35 


34.3 


06.8 


96 


93.2 


18,6 


165 


152.( 


30.2 


216 


310,91 41,9 


275 


269.7 


53.8 




38 


35,3 




96 


94.2 


18,7 


156 


15S.0 


SO, 4 


216 


211.8' 42.1 


276 


270.7 


53.8 




K7 


Sfl.3 


07.S 


w 


95.11 18.9 


157 


154.0 30.8 


217 


212,8 42.3 


277 


271.7 


51-0 




38 


37.3 


07.4 




96.1 19.1 


153 


155,0 30.8 


218 


213 8, 43, 


278 


272.7 


61,2 




39 


38,2 


07.6 


99 


97.1 19.3 


159 


155,9 31.0 


319 


214.a| 42. 


279 


273,6 


64.4 




40 


39.3 


07.8 


100 


98.119.5 


160 


15&9 31.2 


220 


216.8' 42, 


280 


m.( 


64 6 




41 


40.2 


08.0 


101 


99.1 19-7 


181 


157.91 31.4 


221 


216,7i 43. 


281 


275. 51.8 




43 


41.2 


08.2 


102 


100.0^ 19.9 


163 


158,9 31.6 


222 


217.71 43, 


283 


276.6 65.0 




43 


42.2 




103 


lOl-ft 20.1 


103 


159.9 31.8 


22s 


218,7' 43, 


283 


277.8 65.2 




44 


4,^.2 


0S.6 


104 


184i]60.8| 33.0 


224 


219 7| 13.7 


284 


278.5 66.4 




45 


44.1 


08.S 


105 


103!0| 20!5 


165; 161,8 32.2 


225 


220,7; 43,9 


286 


279.5 65.6 




46 


45.1 




106 


104,01 20,7 


168 1 162.8 33,4 


226 


221.7 141 


288 


280.6 66.8 




47 


4S,1 


00.2 


107 1 104.91 20.9 


167 1 163.8 33.6 


227 222.6! 44.3 


287 


281.5 66-0 




48 


47.1 


09.4 


103 ,105,9 21.1 


1631164,8 32.8 


228 1 223.6, 446 


283 


282.5 66.2 




49 


48.1 


09.6 


109 106,9| 21.3 


1691165,7 33.0 


229 224.8, 41.7 


289 


283.1 66.4 




eo 


49.0 


09.8 


110 107.921.6 


170 II66.7 33.2 


230 326.6144,9 


290 


284-4 586 




61 


fiO.0 


10,0 


111 103.9 21.7 


171 


167.7 S3.4 


231 226,8 45.1 


291 


285.4 .'>6.8 




fi2 


61.0 


13.1 


112 109.8 21.9 


172 


lea? 33,6 


332 227.5, 45.3 


293 


286.4 57.0 




53 


52.0 


JO, 3 


113 110,8; 22.0 

114 111.8 22.2 


173 


169,7 33.B 




293 


287.4 67.2 




54 


63.0 


10.5 


374 


170.7 34.0 


234 229-5' 46!7 


204 






BS 


53.9 


10.7 


115 112,8; 23.4 


176 


171.6 34.1 


236 230,5, 16.8 


296 


289^3 57^6 




56 


61.9 


10,9 


116 113.8 22.6 


176 


172.6 34.3 


236 231,6, 46,0 


296 


290.a 57.7 




57 


55.9 


11.1 


117 114.71 228 


177 


173,6 345 


237 232,4, 46,2 


297 


291.3^ 57.9 




53 


5S.9 


11,3 


113 :i5.7i 23.0 


178 


174,6 34.7 


238 '233.4 46.4 


298 


292.3 58.1 




69 


67.9 


11,5 


119 116.7| 23.2 


179 


175.6 34.9 


2391234.4 46,6 


399 


293.3 68.3 




60 


58.S 111.7 


120 117.7 23.4 


180 


176.5! 35.1 


340 1235,414,6,8 


SQQ 2&t.')k&a,?.V 


Dirt. 


J)ep.lU£.^ 


Dlftj Dep. 1 LH. 


Dist, Dep.lLat. 


Diat.\'Do^.\ "VjA.^&*.V\->^^; ■v'V«-'^N 



Sieeietuie o£ Latitiide and Sepeztoxe toi 1 '£wiX&. 



92 



TABLE V. — DifEerenoe of Latitade and Bepartare for 1 i Point. 





Dist. 


Lat. 


Dep. 

00.2 


Diat. 


Lat. 




1 


01.0 


61 


59.2 




2 


01.9 


00.5 


62 


60.1 




3 


02.9 


00.7 


63 


61.1 




4 


03.9 


01.0 


64 


62.1 




5 


04.9 


01.2 


65 


63.1 




6 


05.8 


01.5 


66 


64.0 




7 


06.8 


01.7 


67 


65.0 




8 


07.8 


01.9 


68 


66.0 




9 


08.7 


02.2 


69 


66.9 




10 


09.7 


02.4 


70 


679 




11 


10.7 


02.7 


71 


68.9 




12 


11.6 


02.9 


72 


69.8 




13 


12.6 


03.2 


73 


70.8 




14 


13.6 


03.4 


74 


71.8 




15 


14.6 


03.6 


75 


72.8 




16 


15.5 


03.9 


76 


73.7 




17 


16.5 


04.1 


77 


74.7 




18 


17.5 


04.4 


78 


75.7 




19 


18.4 


04.6 


79 


76.6 




20 


19.4 


04.9 


80 


77.6 




21 


20.4 


05.1 


81 


78.6 




22 


21.3 


05.3 


82 


79.5 




23 


22.3 


05.6 


83 


80.5 




24 


23.3 


05.8 


84 


81.5 




25 


24.3 


06.1 


85 


82.5 




26 


25.2 


06.3 


86 


83.4 




27 


26.2 


06.6 


87 


84.4 




28 


27.2 


06.8 


88 


85.4 




29 


28.1 


07.0 


89 


86.3 




30 


29.1 


07.3 


90 


87.3 




31 


30.1 


07.5 


91 


88.3 




32 


31.0 


07.8 


92 


89.2 




33 


32.0 


08.0 


93 


90.2 




34 


83.0 


08.3 


94 


91.2 




35 


34.0 


08.5 


95 


92.2 




36 


34 9 


08.7 


96 


93.1 




37 


35.9 


09.0 


97 


94.1 




38 


36.9 


09.2 


98 


95.1 




89 


37.8 


09.5 


99 


9d.O 




40 


38.8 


09.7 


100 


970 




41 


39.8 


10.0 


101 


98.0 




42 


40 7 


10.2 


102 


98.9 




43 


41.7 


10.4 


103 


99.9 




44 


42.7 


10.7 


104 


100.9 




45 


43.7 


10.9 


105 


101.9 




46 


44.6 


11.2 


106 


102.8 




47 


45.6 


11.4 


107 


103.8 




48 


46.6 


11.7 


103 


104.8 




49 


47.5 


11.9 


109 


105.7 




50 


48.5 


12.2 


110 


106.7 




61 


49.5 


12.4 


111 


107.7 




52 


50.4 


12.6 


112 


108.6 




53 


51.4 


12 9 


113 


109.6 




54 


52.4 


13.1 


114 


110.6 




55 


53.4 


13.4 


115 


111.6 




56 


54.3 


13.6 


116 


112.5 




57 


55.3 


13.9 


117 


113.5 




58 


56.3 


14.1 


118 


114.5 




59 


57.2 


14.3 


119 


115.4 


/ 60/58.2114.61 


120 


116.4 


'disl/. 


Dep.l 


Latl 


Dist. 


Dep. 



Dep. 



14.8 
15.1 
15.3 
15.6 
15.8 
16.0 
16.3 
16.5 
16.8 
17.0 
17.3 
17.5 
17.7 
18.0 
18.2 
18.5 
18.7 
19.0 
19.2 
194 
19.7 
19.9 
20.2 
20.4 
20.7 
20.9 
21.1 
21.4 
21.6 
21.9 
22.1 
22.4 
22.6 
22.8 
23.1 
23.3 
23.6 
23.8 
24.1 
24.3 
24.5 
24.8 
25.0 
25.3 
25.5 
25.8 
26.0 
26.2 
26.5 
267 
27 
27.2 
27.5 
27.7 
27.9 
28.2 
28.4 
28.7 
28.9 
29.2 



Disft. 



121 
122 
123 
124 
125 
126 
127 
128 
129 

130 

131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 



Lat 



Dep. 




117.4 
118.3 
119.3 
120.3 
121.3 
122.2 
123.2 
124.2 
125.1 
126.1 
127.1 
128.0 
129.0 
130.0 
131.0 
131.9 
132.9 
133.9 
134.8 
135.8 
136 8 
1.37.7 
138.7 
139.7 
140.7 
141.6 
142 6 
143.6 
144.5 
145.5 
146.5 
147.4 
148.4 
149.4 
150.4 
151.3 
152.3 
153.3 
154.2 
155.2 
156.2 
157.1 
158.1 
159.1 
160.1 
161.0 
162.0 
163.0 
163.9 
164.9 
165.9 
166.8 
167.8 
168.8 
169.8 
170 7 
171.7 
172.7 
173.6 
1740 



29.4 
29 6 
29.9 
30.1 
30.4 
30.6 
30.9 
31.1 
31.3 
31.6 
31.8 
32.1 
32.3 
32.6 
32.8 
33.0 
33 3 
33.5 
33.8 
34.0 
34.3 
34.5 
34.7 
35.0 
35.2 
35.5 
35.7 
36.0 
3H.2 
36.5 
36.7 
36.9 
37.2 
37.4 
37.7 
37.9 
38.2 
33.4 
38.6 
38.9 
39.1 
39.4 
39.6 
39.9 
40.1 
40.3 
40.6 
40.8 
41.1 
4L3 
41.6 
41.8 
42.0 
42.3 
42.5 
42.8 
43.0 
43.3 
43.5 
43.7 



Dep.vliaX 



Dist. 



181 
182 
183 
184 
186 
186 
187 
188 
189 

190 
191 
192 
193 
194 
195 
196 
197 
198 
199 

200 
201 
202 
203 
204 
205 
206 
207 
208 
209 

210 
211 
212 
213 
214 
215 
216 
217 
218 
219 

220 
221 
222 
2-23 
224 
225 
226 
227 
228 
229 

230 
231 
232 
233 
234 
235 
236 
237 
238 
239 

240 



\' 



Lat. 



176.6 
176.5 
177.5 
178.5 
179.5 
180.4 
181.4 
182.4 
183.3 

184.3 
185.3 
186.2 
187.2 
188.2 
189.2 
190.1 
191.1 
192. 1 
193.0 

1940 
195.0 
195.9 
196.9 
197.9 
193.9 
199.8 
200.8 
201.8 
202.7 

203.7 
204.7 
205.6 
206.6 
207.6 
208.6 
209.5 
210.5 
211.5 
212.4 

2134 
214.4 
215.4 
216.3 
217.3 
218.3 
219.2 
220.2 
221.2 
222.1 

223.1 
224.1 
2-25.1 
226.0 
227.0 
228.0 
228.9 
229.9 
230.9 
231.8 

232.8 



Dep. 


Dist. 


Lat. 


Dep. 


44.0 


241 


233.8 


68.6 


44.2 


>^42 


234.7 


68.8 


44 5 


243 


235.7 


59.0 


44.7 


244 


236.7 


69.3 


45.0 


245 


237.7 


69.5 


45.2 


246 


238.6 


59.8 


45.4 


247 


239.6 


60.0 


45.7 


248 


240.6 


60.3 


45.9 


249 


241.5 


60.5 


46.2 


250 


242.5 


60 7 


46.4 


251 


243.5 


61.0 


46.7 


252 


244.5 


61.2 


46.9 


263 


245.4 


61.6 


47.1 


254 


24'i.4 


61.7 


47.4 


255 


247.4 


62.0 


47.6 


256 


248.3 


62.2 


47.9 


257 


249.3 


62.5 


48.1 


258 


250.3 


62.7 


4».4 


259 


251.2 


62.y 


48 6 


260 


252.2 


63.2 


48.8 


261 


253.2 


63.4 


49.1 


262 


264.2 


63.7 


49.3 


263 


255.1 


63.9 


49.6 


264 


266.1 


64.2 


49.8 


265 


257.1 


64.4 


60.1 


266 


258.0 


64.6 


60.3 


267 


259.0 


64.9 


50.5 


268 


260.0 


65.1 


50.8 


269 


260.9 


65.4 


5L0 


270 


26L9 


65.6 


51.3 


271 


262.9 


66.9 


51.5 


272 


263.9 


66.1 


51.8 


273 


264.8 


66.3 


62.0 


274 


265.8 


66.6 


52.2 


275 


266.8 


66.8 


52.5 


276 


267.7 


67.1 


62.7 


277 


268.7 


67.3 


53.0 


278 


269.7 


67.6 


63.2 


279 


270.6 


67.8 


53.5 


280 


271.6 


68.0 


53.7 


281 


272.6 


68.3 


53.9 


282 


273.6 


68.5 


54.2 


283 


274.5 


68.8 


54 4 


284 


276.6 


69.U 


54.7 


285 


276.6 


69.3 


54.9 


286 


277.4 


69.5 


55.2 


287 


278.4 


69.7 


55.4 


288 


279.4 


70.0 


65.6 


289 


280.3 


70.2 


55.9 


290 


281.3 


70.5 


56.1 


291 


282.3 


70.7 


6(5.4 


292 


283.3 


71.0 


66.6 


293 


284.2 


7L2 


56.9 


294 


285.2 


71.4 


57.1 


295 


286.2 


7L7 


57.3 


296 


287.1 


71.9 


57.6 


297 


288.1 


72.2 


57.8 


298 


289.1 


72.4 


58.1 


299 


290.0 


72.7 


583 


300 


291.0 


729 

^\A.t. 


V\A\.. 


Vk>n&\. 


S.^^i^^i. 



Difference of Latitude and De^gMtoHw tot ^ \^^iaix^ 





TABLE V.- 


■Hffimnce <tf lAtUnda and Deputnn 


tbrl^Fdut 


9 




Dii.t.| Ut 


Pep. 


DiatJ Lit. 1 Dep. 


Diat 


Lat. 


35,1 


Dial. 1 Lat, | Dep 




Lat. iDer 
230.6riu0 




1 


Oi.O 


00.3 


^ 


58-4 


17.7 


'm 


115 8 


181 


173,2 516 


'J41 




3 




00.6 


62 


693 


18.0 


122 


116.8 




182 


174.2 52,8 


242 


231.B 70.1! 




3 


Oia 


oft.y 


43 


BO. 3 


IS. 3 


l:i3 


1177 


357 


1S3 


176.1 53,1 


243 


S)2 6.' 70,5 






03.3 


01.2 


64 


61.2 


18,6 


124 


118,7 


3<S,0 


184 


176.1 53,4 


244 


233,5 70,8 






04.8 


01.5 


6S 


62.2 


18,9 


125 


119.6 


36,3 


185 


177,0 63.7 


245 


234.6 7i,l 






05.7 


01.7 


fl6 


63.2 


1».2 


128 


120,0 


36,3 


186 


178,0 64 


2*6 


236,4 7i.4 






oa.7 


Oio 


67 


61.1 




1-27 


1^1,6 


36* 


187 


170,0 64.3 


247 


236,4 71,7 






07.7 


02a 


68 


65,1 


197 


128 


123.6 


37:2 


188 


17B.B 54,6 


248 


237.3 72,u 






08.6 


0±fi 




Sd.O 


ao,o 


123 


123.5 


3?.4 


m 


I81J.U 64,9 


24B 


£313 72,3 
23*2 72,6 






09.6 


02.9 


70 


67.0 


20,3 


130 


124.4 


37.7 


190 


181,8 55a 


250 






10.5 


03J! 


n 


b7.9 


20,B 


131 


126.4 


38.0 


lei 


1818 66.4 


m 


24IJ.2 72.0 






11.5 


03.5 


72 


SS.9 


20s 


132 


126.S 


38.3 


192 


183,7 M.7 


262 


241,2 73.1 






12.4 


03.a 


73 


ffi).9 


213 


133 


127 .3 


38,6 


183 


184,7 66.0 


268 


242. tl 73,4 






13.4 


OJ.I 


74 


70.8 


21.6 


134 


138,3 


38.9 


194 


185,7 563 


264 


£48.1: 73.7 






14.4 


Oi.4 


76 


71.8 


21.8 


135 


129,2 


3».2 


1U5 


18d.6 iftfl 




244.01 74.0 






15.3 


04 6 


76 


72.7 


22.1 


136 


130,1 


39,5 


156 


187.6 66.9 




245,0| 74.3 






16.3 


04* 


7? 


73,7 


22.3 


137 


131.1 


38,8 


197 


188,5 57.2 




245.9 74.6 






17.2 


05.2 


78 


74,6 


23.B 


138 


132,1 


40.1 


398 


189.6 67.5 




246,91 74.9 




19 


18.2 


05.5 


79 


75,0 


23.9 


139 


133.0 


40.3 


199 


190,4 51,8 




247.9 75.2 




■M 


19.1 


05.8 


SO 


76.6 


23,2 


140 


134,0 


4a6 


200 


191.4 esi 




248.8: 76.5 




Hi 


20,1 


06.1 


81 


77.6 


23,6 




131.9 


40.S 


aoi 


192-31 68,4 




249,81 76,8 




•a 


21.1 


06.4 


62 


78.5 


SS,8 


142 


135,9 


413 




193.3 58.U 




2SIJ.7 76.0 




73 


22.0 


06,7 


8d 


7H.4 


24.1 


143 


136,8 


41,5 


203 


194.3 68,9 


263 


1161,7 76.3 




2i 


33.0 


07.C 


84 


80.4 


24.4 


144 


137.8 


41,S 


204 


1B5,2 69,2 


304 


262.6 7d.a 




25 


23.a 


07.3 


US 


81,3 


24.7 


146 


138,8 


4a,i 


205 


196.3; 5K.5 


26S 


253,6 76,9 
254.6 77.2 




26 


24.B 


0J.5 


86 


82.3 


25.0 


146 


139,7 


4-J.4 


ajfl 


197.1 £8.8 


266 




27 


\a.% 


07.e 


87 


83.3 


253 


147 


140.7 


42,7 


£07 


198,1 61). 1 


207 


255.5 77.6 
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189.4 


78.5 


265 


2448 


101.4 




26 


21.0 


lOX) 


86 


79.6 


32.& 


140 


134.8 


bS:& 


206 


190.3 


7S.S 


2b6 


216.8 


101.8 




27 


24.9 


103 


87 


80.4 


33.3 


147 


135,8 


68.3 


207 


191.2 


79.2 


267 


216.7 


102-2 




2S 


26.9 


10,7 


SS 


8I.S 


83.7 


148 


136.7 


68. 


20S 


193.2 


79.8 


23S 


247,6 


102.8 




29 


20.3 


l!.l 


89 


82.2 


Si,l 


14S 


137.7 


S7.0 


209 


193,1 


S0.0 


269 


248.6 


102.9 




30 


27.7 


11.5 


90 


83.2 


34,4 


150 


138.B 


574 


210 


194.0 


S0.4 


270 


249.6 


103.3 




31 




119 


91 


84.1 


34.8 


151 


139.5 


57.8 


Ell 


194.9 


80.8 


271 


250,4 


103,7 




32 




12.2 


92 


85.0 


36.2 


152 


140.4 


68.3 


212 


196.U 


81.1 


273 


251.8 


104.1 






sole 


12.6 


S3 


85.9 


85.8 


153 


141.4 


68-6 


213 


198.8 


81.5 


273 


253.2 


104.5 




Si 


31.4 


ISjO 


94 


88.8 


3(f.O 


154 


H2.E 


£6S 


Eli 


197.7 


S1.9 


2?4 


253,1 


104- 9 




86 


S2.3 


13.4 


96 


87.8 


36.4 


15S 


143.2 


SS3 


216 


198.8 


82.3 


275 


254,1 


106.2 




89 


33.3 


ia,8 


in 


88.7 


38.7 


158 


144.1 


6B.7 


S16 


199,0 


82,7 


276 


255.0 


106.6 




37 


34.2 


14.-2 


97 


89.6 


37.1 


1B7 


146.1 


«0J 


217 


20a6 


83.0 


m 


355.9 


106.0 




3S 


35.1 


14.5 


98 


90.6 


37i 


153 


H6.0 


60.6 


218 


201.4 


83.4 


278 


256.8 


106.4 




39 


36.0 


14.9 


89 


91.5 


S7S 


159 


148.9 


609 


3ia 


E0B.3 


83.3 


279 


257,8 


106.8 




40 


37.0 


15.3 


100 


92-4 


38.3 


160 


147.8 


61.2 


220 


203.3 


84.2 


280 


268.7 


107,2 






37,9 


15.7 


101 


93.3 


38.7 


lei 


148.7 


01.8 


231 


204.2 


84,6 


2S1 


259,6 


107.5 




42 


3S.8 


16.1 


102 


94.3 


3S.0 


132 


149.7 


CiO 


222 


205.1 


85,0 




260.6 


107,9 




43 


89.7 


10-6 


103 


95.2' 


3Mi.4 


183 


150.S 


62.4 


223 


206.0 


S5.9 


283 261,6 


108.3 






40.S 


165 


104 


96.1 


36^ 


164 


151.5 


6S.S 




207.0 


85,7 


284 1 262,4 


108.7 




4S 


41.6 


i;.2 


106 


97.0 


40,2 


165 


lSi4 


631 


235 


207.9 


Sft-l 


28! 263,3 


lOB.l 




4S 


42.5 


li.C 


106 


87.91 


40.0 


166 


153.4 


63.6 


228 




8S,6 


286 ' 284.2 


109.5 




47 


43.4 


lS-0 


10? 


98.9 


41.0 


137 


154.3 




227 


20b!7 


8S.g 


287 1 265,2 


109.8 




4S 


44.4 


18.4 


108 


99.8 


41.3 


163 


155,E 


U.3 


228 




87.3 


238 266,1 


110,2 




49 


46.3 


18B 


109 


100-7 


41.7 


1S9 


158.1 


64 7 


229 


2n!6 


87.6 


289 


287.0 


110.fi 




60 


46.2 


19.1 


110 


101.6 


42.1 


170 


157.1 


65,1 


S30 


2ia5 


88,0 


290 


267.9 


111,0 




61 


47.1 


19.5 


ni 


102.f 


42.6 


171 


lfl8.0 


65.4 


231 


213.4 


88,4 


291 


288,9 


111.4 




62 


48.0 


IB 9 


112 


103.5 


42.9 


172 


158,9 


65S 




214.3! 83.8 


292 


289,8 


111.7 




63 


49.0 


20.3 


113 


104.4 


4S.2 


173 


1.^9,8 


tid.2 




216.3 


89.2 


293 


270.7 


112.1 




64 


49.9 


20,7 


114 


105.3 


43.6 


174 


160,8 


8B.6 


234 


216.2 


89.6 


■£94 


271.6 


112.6 




56 


60.8 


21X1 


115 


lOfl-S 


44.0 


175 


181.7 


87,0 


236 


217.1 


89.9 


295 272.6 


112.9 




60 


61.7 


21.4 


116 


107.2 


44.4 


176 


162,6 


67,4 


236 


218.0 


90-3 


293 1 273,5 


113.3 




67 


62.7 


21.S 


117 


10S.1 


44-3 


177 


183,5 


67,7 


237 


219.0 


90.7 


297 1 274,4 
293 1 276.3 


113.7 




63 


63.S 


22J3 


lis 


109,0 


45.2 


178 


1645 


68J. 




219.9 


91.1 


114.0 




69 


645 


22.6 


Ufl 


109-9 


45.5 


179 


166.4 


esii 




220.S 


91.6 


299 276.2 


114.4 




60 


55.4 


133.0 


120 


110-9 


46,9 


180 


166,31 63.9 


240 


221.7 


91.8 


300 tarn .'2.1U4.% 


k 


DkLJUep./iat,y 


I)/,st/DBp./tat. (DisLiDq.. |Lat.\DUl,.\Tlf'p.\\.a\..N^\*.^\>'i\^''=' 
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TABLE v.— DifBdrence of Latitude and Bepartme for 2} Fointa 



1 


Dist 
1 


JjAt. Dep. 


Dist 


Lat. 
55.1 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 

163.6 


Dep. 


Dist. 


Lat. 


Dep. 




00.9 


00.4 


61 


26.1 


121 


109.4 


61.7 


181 


77.4 


241 


217.9 


103.0 




2 


01.8 


00.9 


62 


66.0 


26.5 


122 


110.3 


62.2 


182 


164.5 


77.8 


242 


218.8 


103.5 




3 


0-2.7 


01.3 


63 


67.0 


26.9 


123 


111.2 


6-2.6 


183 


165.4 


78.3 


243 


219.7 


103.9 




4 


03.6 


01.7 


64 


67.9 


27.4 


124 


112.1 


63.0 


184 


166.3 


78.7 


244 


220.61 104.31 




5 


04.5 


02.1 


65 


68.8 


27.8 


125 


113.0 


53.5 


185 


167.2 


79.1 


245 


221.5 


104.8^ 




6 


05.4 


02.6 


66 


69 7 


28.2 


126 


113.9 


63.9 


186 


168.1 


79.6 


246 


222.4 


106.2^ 




7 


06.3 


03.0 


67 


60.6 


28.6 


127 


114.8 


64.3 


187 


169.0 


80.0 


247 


223.3 


106^ 




8 


07.2 


03.4 


68 


61.5 


29.1 


128 


115.7 


64.7 


188 


169.9 


80.4 


248 


224.2{ 106.01 




9 


08.1 


03.8 


69 


62.4 


296 


129 


116.6 


65.2 


189 


170.9 


80.8 


249 


225.1 


106.5 




10 


09.0 


04 3 


70 


63.3 


29.9 


130 


117.5 


55.6 


190 


1718 


81.2 


250 


226.0 


106.9 




11 


09.9 


04.7 


71 


64.2 


30.4 


131 


118.4 


66.0 


191 


17-2.7 


81.7 


251 


2-26.9 


107.3 




12 


10.8 


05.1 


72 


65.1 


30.8 


132 


119.3 


66.4 


192 


173.6 


8-2.1 


252 


2-27.8 


107.8 




13 


11.8 


05.6 


73 


66.0 


31.2 


133 


120.2 


56.9 


193 


174.5 


82.6 


253 


228.7 


108.2 




14 


12.7 


06.0 


74 


66 9 


31.6 


134 


121.1 


67.3 


194 


175.4 


83.0 


264 


229.6 


108.(j 




15 


13.6 


06.4 


75 


67.8 


32.1 


135 


122.0 


67.7 


195 


176.3 


83.4 


265 


230.5 


109.0 




16 


14.5 


06.8 


76 


68.7 


3-2.5 


136 


122.9 


68.2 


196 


177.2 


83.8 


256 


231.4 


109.5 




17 


15.4 


07.3 


77 


69.6 


32.9 


137 


123.8 


68.6 


197 


178.1 


84.2 


257 


232.3 


109.9 




18 


16.3 


07.7 


78 


70.5 


33.4 


138 


124.7 


69.0 


198 


179.0 


84.7 


268 


233.2 


110.3 




19 


17.2 1 08.1 


79 


71.4 


33.8 


139 


126.7 


69.4 


199 


179.9 


85.1 


269 


234.1 


110.7 




20 


lai 08.6 


80 


72.3 


34.2 


140 


i2a6 


59.9 


200 


180.8 


85.5 


260 


235.0|11L2| 




21 


19.0 09.0 


81 


73.2 


34.6 


141 


127.5 


60.3 


201 


181.7 


86.9 


261 


235.9 


lll.(i 




22 


19.9 I 09.4 


82 


74.1 


35.1 


142 


128.4 


60.7 


202 


182.6 


86.4 


262 


236.8 


112.0 




23 


20.8 


09.8 


83 


75.0 


85.5 


143 


129.3 


61.2 


203 


183.5 


86.8 


263 


237.7 


112.5 




24 


21.7 


10.3 


84 


75.9 


35.9 


144 


130.2 


61.6 


204 


184.4 


87.2 


264 


238.7 


112.9 




25 


22.6 


10.7 


85 


76.8 


36.3 


145 


131.1 62.0 


205 


185.3 


87.7 


265 


239.6 


113.3 




26 


23.5 


11.1 


86 


77.7 


36.8 


146 


132.0 


62.4 


206 


186.2 


88.1 


266 


240.6 


113.7 




27 


24.4 


11.6 


87 


78.6 


37.2 


147 


132.9 


62.9 


207 


187.1 


88.5 


267 


241.4 


114.2 




28 


25.3 


12.0 


88 


79.6 


37.6 


148 


133.8 


63.3 


208 


1880 


88.9 


268 


242.3 


114.6 




29 


26.2 


12.4 


89 


80.5 


38.1 


149 


134.7 


63.7 


209 


188.9 


89.4 


269 


243.2 


115.0 




30 


27.1 


12.8 


90 


8L.4 


385 


150 


135.6 


64.1 


210 


189.8 


898 


270 


244.1 


115.4 




31 


28.0 


13.3 


91 


82.3 38.9 


151 


136.5 


64.6 


211 


190.7 


90.2 


271 


245.0 


115.9 




32 


28.9 


13.7 


92 


83.2 39.3 


162 


137.4 


65.0 


212 


191.6 


90.6 


272 


245.9 


116.8 




33 


29.8 


14.1 


93 


84.1 39.8 


153 


138.3 


65.4 


213 


192.6 


91.1 


273 


246.8 


116.7 




84 


80.7 


14.6 


94 


85.0 40.2 


164 


139.2 


65.9 


214 


193.6 


91.5 


274 


247.7 


117.2 




85 


31.6 


15.0 


95 


85.9 40.6 


155 


140.1 


66.3 


215 


194.4 


91.9 


275 


248.6 


117.6 




36 


32.5 


15.4 


96 


86.8 41.1 


166 


141.0 


66.7 


216 


195.3 


92.4 


276 


249.5 


118.0 




37 


33.4 


15.8 


97 


87.7i 41.6 


157 


141.9 


67.1 


217 


196.2 


92.8 


277 


250.4 


118.4 




33 


34.4 


16. -z 


98 


88.6 41.9 


168 


142.8 


67.6 


218 


197.1 


93.2 


278 


251.3 


118.9 




39 


35.3 


16.7 


99 


89.5 42.3 


169 


143.7 


68.0 


219 


198.0 


93.6 


279 


252.2 


119.3 




40 136.2 


17.1 


100 


90.4 42.8 


160 


144.6 


68.4 


220 


198.9 


94.1 


280 


253.1 


119.7 




41 


37.1 


17.6 


101 


91.3 43.2 


161 


145.6 


68.8 


221 


199.8 


94.5 


281 


254.0 


120.-J 




42 


38.0 


18.0 


102 


92.2 43.6 


162 


146.4 


69.3 


222 


200.7 


94.9 


282 


254.9 


120.ti 




43 


38.9 


18.4 


103 


93. li 44.0 


163 


147.3 


69.7 


223 


201.6 


96.4 


283 


255.8 


121.0 




44 


39.8 


18.8 


104 


94.01 44.5 


164 


148.3 


70.1 


224 


202.6 


95.8 


284 


266.7 


121.4 




45 


40.7 


19.2 


105 


94.9 


44.9 


165 


149.2 


70.6 


225 


203.4 


96.2 


285 


257.6 


121.9 




46 


41.6 


19.7 


106 


95.8 


45.3 


166 


150.1 


71.0 


226 


204.3 


96.6 


286 


258.6 


122.3 




47 


42.5 


20.1 


107 


96.7 


45.8 


167 


151.0 


71.4 


2-27 


205.2 


97.1 


287 


259.4 


122.7 




43 


43.4 


20.5 


103 


97.6 


46.2 


168 


151.9 


71.8 


228 


206.1 


97.5 


288 


260.3 


123.1 




49 


44.3 


•.il.O 


109 


98.5 


46.6 


169 


152.8 


7-2.3 


229 207.0 


97.9 


289 


261.3 


123.6 




50 


45.2 


21.4 


110 


99.4 


47.0 


170 


153.7 


72.7 


230 207.9 


98.3 


290 


262.2 


124.0 




51 


46.1 


:il.8 


111 


100.3 


47.5 


171 


154.6 


73.1 


231 


208.8 


98.8 


291 


263.1 


124.4 




52 


47.0 


22.2 


112 


101.2 


47.9 


172 


155.5 


73.6 


232 


209.7 


99.2 


292 


264.0 


124.9 




53 


47.9 


22.7 


113 


102.1 


48.3 


173 


156.4 


74.0 


233 


210.6 


99.6 


293 


264.9 


125.3 




54 


48.8 


23.1 


114 


103.1 


48.7 


174 


157.3 


74.4 


234 


211.6 


100.1 


294 


265.8 


125.7 




65 


49.7 


23.5 


115 


104.0 49.2 


175 


156.2 


74.8 


235 


212.4 


100.5 


295 


266.7 


126.J 




56 


50.6 


23.9 


116 


104.9" 49.6 


176 


159.1 


75.3 


236 


213.3 


100.9 


296 


267.6 


126.6 




57 


515 


24.4 


117 


105.8 60.0 


177 


160.0 


75.7 


237 


214.2 


101.3 


297 


268.6 


127.0 




58 


52.4 


24.8 


118 


106.7! 50.5 


178 


160.9 


76.1 


238 


215.1 


101.8 


298 


269.4 


127.4 


A 


59 i 


5.^.3 


25.2 


119 


107.6 50.9 


179 


161.8 


76.5 


239 


216.1 


102.*J 


299 


270.3 


127.8 


1 60 154.2 125 7\ 


120 


108.5 51.3 


180aS^.7 


71 


^240 217.01 


102.6 


300 


271.2 


1283 


t 


istjl 


9 
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Dep. 
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TABLE V.- 


IHSnenca of lAtitndo ud SepHtnie fix 2) Foliiti. 







IH«t 


Lflt, ;Dep. 


[>ist.| Lat. 


Dep 


Oist 


Lat. 1 Deji 


Dlst.| Lttt. ' Deji. 


Diat.|Ut. |l>cp. 




1 


00.9:00^ 




53.8 


2a. 8 


lai 


ioa.7is?.o 


iSl 


laa. 


8.1.3 


241 


2125| 113.6 
21^.4^114.1 




2 


01.3 


«>s 


Oi 


54.7 


29.2 




107.6 




183 


ieo.£ 


85.8 


312 




3 


02.6 


014 


«S 


S5.fl 


29.7 




108.6 


saf 


183 


1814 


86.3 


313 


214 31 1146 




i 


03J 


01.9 


«4 


68.4 


39.2 


124 


109.4 


£8.4 


184 


162,3 


86.7 


244 


215. 


115.0 




s 


04.4 


02.4 


M 


57-3 


30.8 


125 


110.2 


fiSJ) 


185 


163.1. 


87.2 


245 


216. 


11S.5 




a 


0A.3 


03.8 


63 


58.2 


31.1 


-i.it 


Ul.l 


£9.4 


186 


iUM 87.7 


548 


317. 


118.0 




7 


Od.2 


03.3 


87 


59.1 


31.8 


127 


112.-0 69 9 


187 


164.9 




247 




118,4 




a 


(H.l 


03.8 


6S 


80.0 


32.1 


laa 


1129, 80.3 


188 


1U5.8 


88.6 


248 


218 


1I6.U 




a 


07.8 


04,2 


89 


60.9 


32.6 


129 


113.a 60.8 


1S3 


166 7 


89.1 


249 


219. 


117.4 




10 


oa.£ 


04.7 


70 


617 


33.0 


130 


Kite 


191} 


1676 


89,6 


250 


230- 


1178 




11 


09.7 


05.2 


1 


B2.« 


33.5 


131 


191 


163,5 


90.0 


261 


331. 


118.3 




12 


10.8 


05.7 




63.5 


33,9 




110.4 62.2 


193 


189.3 


9i5 


252 


223. 


1188 




13 


U.5 


0«.l 


73 


61.4 


344 




117.S0a.7 


193 


170.2 


910 


263 


323. 


119.3 




H 


12.3 


08.6 


I 


B3S 


341 


134 


118 a 


63.2 


194 


1711 


91.4 


254 


224. 


11B.7 




15 


1S.2 


07.1 


5 


fiei 




135 


119,1 


63.6 


196 


173.0 


91,9 


255 


234 


130.2 




It) 


U,l 


07.6 


tJ 


87 


35f 


136 


119.B 


64-1 


198 




W,4 


268 


225. 


120.7 




17 


15.0 


0S.0 


7 


6',^ 


36.3 


137 


120.( 


fl4.fl 


107 


173.7 


929 


267 


228. 


121.1 




IS 


15. S 


OS.5 


78 


fiaa 


3«.f 




131.7 


85.0 


196 


174.8 


93.3 


268 


227.6 


1216 




19 


ia.8 




70 


89.7 


37.a 




132,6 


85-6 


199 


175.5 93,8 


2S9 


238. 


122,1 




20 


17.fi 


09.4 


80 


70,6 


37-7 


140 


123.5 


66.0 


SOO 


176,41 94.3 


260 


229.3 


1226 




■n 


18.5 


Ok.u 


81 


71.4 


3a.a 


141 


124.4 


66.6 


201 


177.3 


94.7 


281 


230.2 


123.0 




23 


19.4 


10.4 


S:i 


72.3 


3S.8 


143 


125.2 


66.9 


202 


178,2 


BS,2 


2il3 


231.1 


123.5 




33 


20.3 


10.8 


33 


ra.2 


89.1 


143 


126.1 


67.4 


2(l3 


179.0 


96.7 


263 


2319 


124.0 




24 


?1.3 


113 


Bi 


74.1 


89.8 


144 


137.0 


67.9 


204 


179.9 


98.3 


264 


232.1 


124.4 




25 


Sil 




8^ 


76.0 


40.1 


145 


127.9 


08.3 


M 


180.8 


88.6 


266 




124.9 




26 


22.9 


12.3 


8tl 


7S.I 


40.6 


148 


1:^8.8 


63.8 


208 


181.7 


97.1 


286 


2341 


125.4 




27 


43.8 


13.7 


87 


7d7 


41.0 


147 


139.6 


69.3 


207 


183.6 


97.6 


287 


235.J 


125.9 




38 


247 


laa 


SS 


77 8 


4lS 


148 


130.5 


9.3 


203 


1B3.1 


B8.0 


288 




126.3 




29 


2S.a 


13.7 


SS 


78.5 


419 


119 


131.4 


0.3 


209 


184-3 


98.5 




237; 


128.8 




30 


2S.5 


14.1 


SO 


794 


42.4 


150 


132.3 


707 


210 


185.2 


99.0 


270 


238.1 


127.3 




31 


37.3 


14.8 


91 


80.3 


42.9 


151 


133. Si 


L-1 


211 


ISU-i 


W9-6 


271 


239.0 


1^7.7 




33 


28.2 


1B.1 


02 


81.1 


43.4 


152 


184. 


1.8 


213 


187.0 


99.9 


272 


238.9 


123.2 




33 




15.8 




82.0 


«.8 


!53 


134.9 


72.1 


213 


187.8 


10O.4 


273 


240.8 


128.7 




31 


soio 


18.0 


94 


S3,8 


443 


154 


13S.S 


2.« 


214 


188.7 


100.fl 


274 


241.7 


129.2 




35 


so.a 


13.S 


fiS 


83.8 


445 


155 


136.7 


73.1 


215 


189.8 


1013 


276 


2426 


129.6 




38 


31.8 


ll.li 




84.7 


453 


1S8 


137.6 


7A5 


iia 


190.5 


101.8 


276 


243 4 


isai 




37 


3-18 


n.4 




8.^.8 


45.7 


157 


138.S 


74* 


217 


191.4 


102 3 


277 


2443 


130.8 




33 


33.5 


n.y 


flS 


88.4 


4(1.3 


158 


139.3 


74.5 


218 


192.3 


102.8 


278 


245.2 


131.0 




30 


34.4 


18.4 


^ 


87.3 


46.7 


1G9 


110.2 


745 


219 


193.1 


103.2 


279 


218.1 


13LS 




40 


35.3 


^^? 


100 


sas 


47-1 


160 


141.1 


5.4 


220 


194.0 


103 7 


sso 


246.( 


132.0 




41 


3ri.3 


lit.S 


101 


89.1 


4:.fi 


161 


143.0 


75.9 


2^1 


194.8 


104.3 


281 


347.S 


132.6 




4i 


S!.0 


19.8 


10^ 


90.0 


48.1 


163 


143.9 


76.4 


223 


195.8 


1046 


28! 


24S.7 


132.0 




43 


37 .S 


20.3 


103 


90.8 


48.6 


163 


148.8 


78.8 


223 


198.7 


105.1 


383 


249,tt 


133.4 




41 


3S.8 


20,7 


01 


91.7 


49.0 


164 


144.6 


773 


m 


197.8 


105.6 


284 


250.G 


133.9 




iS 


39.7 


21.3 


105 


92.8 


49.E 




145.6 


73. S 


•ir-5 


1U8 4 


106.1 


285 


2614 


131.3 




M 


40.8 


217 


06 


93.5 


60.0 


m 


148.4 


7d.a 


228 


19S.3 


ioa.6 


286 


263.2 


134.8 




41 


4L.5 


22.2 


07 


04.4 


£0.1 


167 


147.3 


78.7 


227 


300.2 


107.0 


287 


253.1 


136.3 




iS 


42.3 


^Si 


08 


95.3 


60.9 


1(33 


148.2 


79.2 


228 


2011 


107.6 




2540 


136.8 




4U 


*J.3 


23.1 


03 


SCI 


514 


m 


149.0 


re, 7 


229 


202.0 


107.9 




254 B 


136.2 




50 


441 


^A 


llO 


97.0 


518 


170 


149-9 


80.1 




3028 


108 4 


290 


266.B 


136.7 




SI 


45.0 


•iAO 


: I 


97.« 


53.3 


111 


150.8 


80.8 




203.7 


108.0 


291 


258.6 


137.3 




5-2 


4i.0 


24.£ 




98.8 


£2.8 


172 


1517 


811 




2046 


109,4 


293 


267.6 


1S7.B 




S3 


4H.7 


26X1 


3 


99.7 


53.3 


173 


153.S 


Bl.fi 


233 


205.5 


109.8 


293 


258.4 


138.1 




£1 


47.S 


25J 


4 


100.5 


5S.7 


174 


153.5 


S2.0 


-m 


208.4 


110.3 


:;94 


269.3 


138.6 




55 


48.5 


25i^ 


IS 


101.4 


5l:-2 


176 


154.3 


\1.& 


236 


207.3 


110.8 




280.3 


1TO.I 




5ti 


49.4 


28.4 


lit! 


102.;l 


54.7 


17il 


155.2 


83.0 




208.1 


111.3 




381.1 


139.6 




57 


50.3 


26S 


17 


103.3 


S5.1 


177 


156.1 


814 


237 


2oa.o 


111.7 


297 


2819 


110.0 




53 


E1.2 


27.3 


is 


101,1 


55,6 


173 


157.0 


83.9 


238 


209.9 


112.3 


2U8 


282 8 


110.5 




59 


G2.0 


2T.8 


IIB 


105.01 


66.1 


179 


157.9 84.4 


33» 


210.8 


112.7 


299 


268.7 


IIQ.U 




60 


62.9 


28. 3 


130 


105.5' 566 


160158.8 84.8 


aioau.T\ix.\\^''iKA-is>»cs..'<\ 


Pi-tjrhp. lLat.f 


JiV.<./Z)r;.. /LqI.] 


r>i!t.l'Dep. llat. 


Disl,.\DeT-\ l.at.V'^°''^^'^'='*-\"^ 
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TABLE V.- 






Dirt.' Ut. 

~\m.9 


Dep 
00.5 


Dirt 
61 


Lat, 
52,3 


31.1 


Dist 

lif 


UU 


Dep. 


Dist 


Ut^ 


D^P- 


Ifist. 


Lot. 


D^ 


103.8 


63,2 


181 


155.3 


93,0 


211 


206.7 


123.9 


2 


01.7 


OlvO 


03 


63.2 


31.9 


123 


104.8 


82.7 


182 


158,1 


93.6 


213 


207.S 


121.4 


8 


02.8 


01.S 


63 


51.0 


3S.4 


123 


105-5 


83,2 


1S3 


167.0 


91,1 


213 


208.4 


1249 


4 


03.4 


02,1 


64 


64.9 


32.9 


124 


106.1 


63,7 


184 


157,8 


94.6 


211 


209.3 


126.1 


6 


04-3 


03.6 


65 


65.8 


33.1 


125 


107.2 


01,3 


135 


168,7 


B5.1 


315 


210.1 


126.9 


6 


03.1 




68 


60.0 


33.H 


126 


lOS-1 


81.8 




16a.5 


95.0 


248 


211.0 


128,6 




06.0 


03.0 


« 


67.5 


31,1 


127 


108,9. 


S5.3 




160.1 


96.1 


217 


311,9 


127.0 


8 


0S.9 


01.1 


88 


63.^ 


35.0 


123 


109. S, 


65.3 


1»8 


181,2 


98.6 


313 


213.7 


127.6 


9 


07.7 


04,6 


OS 


50.2 


3B.5 


129 


110.6; 


60.3 


189 


162.1 


97.2 


219 


213.6 


128.0 


10 


0S.6 


i05,l 


70 


Gac 


36.0 


130 


111,5 


66.8 


IBU 


163.0 


97.7 


250 


214.4 


128., 


11 


09.4 


05.7 


71 


60.» 


38.0 


131 




67.3 


191 


163.8 


98.2 


251 


215.8 


29 


1^ 


10.3!0lt.2 


72 


61.a 


37.0 


132 


113-2 


67.9 


193 


161.7 


88.7 


252 


21H.1 


S9.6 


13 


11.2 


08.7 


73 


62.6 


37.5 


133 


lU.l 


63.4 


193 




99.2 


263 


217.0 


3ai 


H 


12.0 


07.2 


74 


03.6 


38.0 


134 


114.»833 


191 


laoii 


98.7 


254 


217.9 


3o.e 


IS 


12.9 


07.7 


75 


64.S 


33.8 


135 


115.81 fli>.4 


195 


167.3 


100.2 


255 


218.7 


31.1 


16 


13.7 


OiE 


76 


65.1 


39.1 


Via 


116.6^ 69.9 

117. a 0.4 

118. t 0.9 
110.3 1,5 


196 


168.1 


100,8 


256 


210.8 


3L8 


17 


14,6 


08.7 


77 


66.0 


3S.0 


137 


167 




101,3 


257 


220.4 


32.1 


IS 


15.4 


09,3 


73 


66.9 


10.1 


138 


198 


169.8 


101.8 


26S 


221.3 


32,6 


19 


16.3 


09.3 


79 


67.8 


40.8 


139 


BO 


170.7 


102.3 


369 


222.1 


33.1 


so 


17.2 


10,3 


SO 


68.6 


41.1 


140 


120.1 72.0 


200 


171.5 


102,8 


zeo 


223.0 


13S.7 


■21 


18.0 


lO.S 






li.e 


« 


m.9 2,6 


201 


173,4 


1U3,3 


261 


228.0 


181.2 


22 


13.9 


11.3 


Si 


70!J 


42.! 


42 


121. a 3,0 


202 


173.3 


103,8 


362 


224.7 


181.7 


S3 


1B.7 


11.3 


S3 


71,2 


42.7 


43 


122,^ 3.6 


203 


174,1 


104,4 


263 


325.6 


13SJI 


21 


20.6 


12.3 


SI 


73.0 


433 


14 


133, S 4:.0 


204 


175.0 


lOi-B 


264 


226.4 


185.7 


as 


21.4 


13-9 


85 


72.9 


13.7 


45 


124,4 4Ji 


205 


175.8 


106,4 


266 


227.3 


1363 


29 


22.3 


13.1 


S6 


73.3 


44i 


146 


125.21 S,I 


£08 


176.7 


106.9 


268 


228.2 


136. 


27 


23.3 


13.9 


er 


74-8 


44.7 


1« 


126.1 SjS 


207 


177,6 


106,4 


267 


22D.0 


137J 


SS 


21.0 


14.4 


S8 


75,6 


16.2 


148 


126,9 6,1 


308 


178.4 


106,8 


203 


229.9 


187. 


29 


24.9 


J4.9 




7B.3 


45.7 


149 


127.8 6.6 


200 


179.3 


107.4 


289 


230.7 


138, 


30 


25.7 


15.4 


90 


77.S 


46.3 


L60 


128. 7| 77.1 


310 


isai 


lO8,0 


270 


231.6 


isa 


31 


2B,6 


15,9 


91 


78.1 


18.! 


151 


129, S 7.6 


211 


181,0 


103.5 


271 


232.4 


130.S 


32 


27.4 


16,4 


02 


78.9 


47.3 


152 


130,2 S.1 


213 


181,S 


109.0 


272 


23S.3 


189. 


33 


23.3 


17.0 


03 


70.8 


47.8 


153 


131.2^ 8.7 
132.1^ 9.3 
182.9, 9,r 


213 


18S.7 


108.5 


273 


234.2 


140. 


Si 


■ii.2 


17.6 


«1 


80,6 


18.3 


154 


214 


183.5 


110.0 


274 


235.0 


IIOJ 


35 


30,0 


18 


flS 


81.5 


48.8 


155 


215 


184.4 


110.6 


275 


235.B 


llLl 


3 


30.9 


18,5 


M 


82,3 


4B.[ 


158 


133.8 l>.2 


218 


185.S 


111.0 


278 


238.7 


IILB 


3 


31.7 


19.0 


97 


83.2 




157 


134,7; 0.7 


217 


138.1 


111.8 


277 


237.6 


142.1 


S3 


3-2.e 


19,5 


83 


34,1 


BOA 


158 


136!i8l,'7 


213 


187.0 


1121 


278 


238.i 


142.9 


3 


83.5 


20,0 


99 


64.9 


50,9 


159 


319 


187.8 


112.6 


279 




148.4 


4 


34.3 


20.S 


100 


65.8 


61.5 


160 


137,2 825 


320 


188.7 


113.1 


280 


240.1 


143,9 


4 


35.2 


21.1 


101 


86.8 


61.9 


161 


138.1 


&±8 


■m 


180.8 


113.8 


281 


211.0 


111.5 


4 


3S.0 


21,8 


lOi 


87.5 


52.1 


102 


133-9 


83.3 


222 


190,4 


111,1 


282 


211.B 


145.0 




3tf- 


22,1 


103 


88.3 


62.9 


163 


139,8 


83.8 


223 


101.3 


111,6 


238 


242,7 


145.6 


4i 


3?.: 


22,6 


104 


69.2 


63.S 


1^4 


110.7 


84.3 


324 


103,1 


115.2 


284 


2M.6 


1M.0 


15 


33.6 


231 


105 


90,1 


51. ( 


1C5 


141.5 


81.8 




193.0 


115.7 


285 


244.1 


146.5 


48 


39.5 


23,3 


108 


90.9 


61.6 


168 


142.1 


85.3 




193.8 


116,2 


286 


245.3 


117.0 


« 


40.3 


34.2 


107 


01.8 


65.0 


167 


113.2 


85,8 


227 


194.7 


116.7 


387 


2*6.2 


147.5 


48 


41.2 


247 


103 




55.6 


103 


H4.1 


88.1 




196.0 


117.3 


288 


2*7,0 


118.1 


49 


4-2.0 


355 


109 




66.0 


169 


145 a 


88. B 




1BB.4 


117,7 




217.9 


118.6 


SO 


42.9 


2fi.7 


110 


94.'3 


56.5 


no 


145.8 


87,4 




197.3 


118.2 


390 


248.7 


L49.1 


51 


43.7 


263 


111 


96.2 


67.1 


171 


148.7 


57.9 




198.1 


118.8 


291 


2*9,6 


149.8 


£ii 


41,' 


267 


112 


98.1 


57.6 


172 


147.6 


S3.1 




199.0 


119.3 


292 


260.6 


150.1 


£3 


45. 


27.9 


113 


96.8 


58.1 


173 


148-4 


83.9 


238 


199.8 


119,8 




251.8 


160.8 


fi4 


48. 


27.8 


114 


97.f 


5S.e 


171 


U9.2 


89,4 


231 


300,7 


120.3 


294 


262.2 


15L1 


Bfi 


473 


28.3 


lis 


93.^ 


69.: 


175 


150.1 


90.0 


336 


201.6 


130.S 


39S 


258.0 


151.7 


fi4 


48.0 


2as 


lie 


99.6 




178 


151.0 


90.fi 




20i4 


121.3 


398 


268.9 


152.! 


sr 


1S.0 


20,3 


117 


100,1 


80- 


177 


151.8 


91.0 




3033 


121.8 


297 


254.7 


152. 


&3 


49- 


29,8 


118 


101,2 


^10.7 


178 


152.7 


91.5 


238 


301.1 


132.1 


393 


265.6 


163.2 


59 


m^e 


30,3 


110 


103,1 


81.2 


179 


153.5 


B2.0 




205 o; 122.9 


399 


258.6 


153.7 


^ 


51.5 


30.8 


ISO 


102.9 


61.7 


180 


154.4 


92.5 


240 


305.9123.4 


300 


Ws 


1642 


Dist.l Dei). 


Lnt. 


Dist 


Dep. 


Lat 


Diat. 


Dq,. 


I:at.|Dial 


Dap. Ut, 


Dist. 


Dep. 


Lat, 



Sifierence of Latltnde «a& "DtrEiMctQitt ^ b^*^^^^ 



7 





TABLE V.- 


-Differenoe of Latitade and Departure for 8 PointB. 


91 


Di8t.iLat 


Dep. 


Dist 


Lat. 


'Dep. 


Dist. 


Lat. |Dep. 


Dist. 
181 


Lat. 
160.6 


Dep. 


Uist. 
241 


Lat. Dep. 


1 


00.8 


00.6 


61 


60.7 


33.9 


121 


100.6 


67.2 


100.6 


200.4i 133.9 


2 


01.7 


01.1 


62 


61.5 


34.4 


122 


101.4 


67.8 


182 


151.3 


101.1 


242 


201.2 


134.4 


8 


02.6 


01.7 


63 


62.4 


35.0 


123 


102.3 


68.3 


183 


152.2 


101.7 


243 


202.0 


135.0 


4 


03.3 


02.2 


64 


63.2 


36.6 


124 


103.1 


6&9 


184 


153.0 


102.2 


244 


202.9 


135.6 


5 


04.2 


02.8 


65 


64.0 


36.1 


125 


103.9 


69.4 


186 


163.8 


102.8 


245 


203.7 136.1 


6 


05.0 


03.3 


66 


64.9 


36.7 


126 


104.8! 70.0 


186 


154.6 


103.3 


246 


204.6 136.7 


7 


05.8 


03.9 


67 


56.7 


37.2 


127 


106.61 70.6 


187 


165.6 


103.9 


247 


205.4 137.2 


8 


06.7 


04.4 


68 


56.5 


37.8 


128 


106.4 


71.1 


188 


166.3 


104.4 


248 


206.2 137.8 


9 


07.6 


05.0 


69 


67.4 


38.3 


129 


107.3! 71.7 


189 


157.1 


106.0 


249 


207.0 138.3 


10 


083 


05.6 


70 


58.2 


38.9 


130 


108.1 


72.2 


190 158.0 


105.6 


250 


207.9;i38.9 


11 


09.1 


06.1 


71 


69.0 


39.4 


131 


108.9 


72.a 


lyl 


158.8 


106.1 


251 


208.7 


139.4 


12 


10.0 


06.7 


72 


69.9 


40.0 


132 


109.7 


73.3 


192 


159.6 


106.7 


252 


209.5 


140.0 


18 


10.8 


07.2 


78 


60.7 


40.6 


133 


110 6 


73.9 


193 


160.5 


107.2 


253 


210.4 


140.6 


14 


11.6 


07.8 


74 


61.5 


41.1 


134 


111.4 74.4! 


194 


161.3 


107.8 


254 


2U.2 


141.1 


15 


12.6 


08.3 


75 


62.4 


41.7 


136 


112.2 


75.0 


195 


162.1 


108.3 


255 


212.0 


141.7 


16 


13.3 


08.9 


76 


63.2 


42.2 


136 


113.1 


75.6 


196 


163.0 


108.9 


256 


212.9 


142.2 


17 


14.1 


09.4 


77 


64.0 


42.8 


137 


113 9 


76.1 


197 


163.8 


109.4 


257 


213.7 


142.8 


18 


15.0 


10.0 


78 


64.8 43.3 
66.7 43.9 


138 


114.7 


76.7 


198 


164.6 


110.0 


258 


214.5 


143.3 


19 15.8 


10.6 


79 


139 


116.6 


77.2 


199 


166.6 


110.6 


259 


215.3 


143.9 


20 ,ia6 


11.1 


80 


6G.544.4 


140 


116.4 


77.8 


200 


166.3 


in.i 


260 


216.2 


144.4 


21 


17.5 


11.7 


81 
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14.7 


12.0 


79 


61.1 


50.1 


139 


107-4 




199 


153.8 


128.2 


269 


300.2 


164.3 




20 


15.5 


12-7 


80 


61.8 


50.7 


140 


108.2 


88.8 


200 


164.fi 


126.9 


260 


201.0 


164.9 




'n 


lfi.2 


13.3 


8! 


62.H 


53.4 


141 


109,0 


89,4 


201 


155.4 


127.6 


261 


201.8 


165.6 




2-2 


17.0 


14.0 


82 


63.4 


5-2.0 


143 


10B.8 


90.1 


202 


isa.i 


128.1 


282 


202-5 


168.2 




23 


n.fi 


U.8 


G3 


64.2 


£2,7 


143 


110.5 


60-7 


203 


156.9 


128.8 


263 


203.3 


166.8 




24 


18.6 


15.2 


B4 


64.9 


535 


144 


111.3 


91.3 


204 


1S7.7 


12^.4 


2H4 


204.1 


167.6 




25 


19.3 


J.5.9 


S6 


6S.7 


53,9 


145 


112.1 


92.0 


205 


1SS.5 


130.0 


285 


204.8 


168.1 




20 


20.1 


18.6 


S^ 


6S.5 


£i.6 


148 


112 S 


B2.6 


206 


159.2 


130.7 


266 


205.6 


168.7 




27 


20S 


17.1 


87 


67.2 


55.2 


147 


113.6 


93.3 


207 


lflO.0 


131.3 


267 


206.4 


169.4 






21.6 


17.fi 




6S.0 


55JS 


14.5 


114,4 


93.9 


208 


1S0.S 


132.0 


263 


207.2 


170.0 




29 


ffi.4 


13,4 


89 


68.8 


B6£ 


IW 


115.2 


94,5 


209 


161.6 


132.6 


289 


207.9 


170.8 




SO 


23.2 


19.0 


BO 


69.6 


671 


150 


115.9 


95.2 


210 


162.3 


133.2 


270 


20a7 


171.3 




SI 


24. 


19.7 


91 


70.3 


57.7 


1511118.7 


95.8 


Sll 


163.1 


133.9 


271 


209.5 


171.9 




32 


24. 


20.3 


&a 


71.1 


58,4 


15- in.6 


96-4 


212 


163.9 


134.6 


272 


210.3 


172.6 




33 


2S. '20.9 


93 


71.9 


59.0 


153 118.3 


97.1 


213 


164 6 


136,1 


273 


211.0 


173.2 




31 


28. 


21.8 


94 


72.7 


sea 


154 119.0 


977 


2:14 


165,4 


135,3 


274 


211.8 


173,8 




35 


27.: 


22.2 


95 


73.4 


^03 


15 119,8 


98.3 


215 


166.2 


136.4 


275 


212.6 


1745 




s« 


27. 


2-2.8 


98 


74.2 


60 9 


16 1-20.8 


99,0 


218 


167 


137 


278 


213,3 


176.1 




37 


29. 


23.5 


97 


7S.0 


61Ji 


IB 1 121.4 


99,6 


217 


167.7 


137,7 


277 


214,1 


175.7 




33 


29. 


24.1 


98 


75.7 


«25 


158 


122.1 


100.2 


218 


168.5 


138.3 


278 


214.9 






38 


30. 


24.7 




7B.S 


625 


15 


122,9 


100.9 


219 


189.3 


138.9 


279 


S15.7 


17L0 




40 


30.9 


35-4 


100 


77.3 


63.4 


ISO 


123.7 


101.5 


220 


170,1 


139.6 


280 


216,4 


177.6 




41 


SI. 




101 


78.1 


4.1 


16 


124.4 


102.1 


221 


170.8 


110.2 


281 


217.2 


178.3 




42 


32. 


26.e 


J(r2 


IBS 


4.7 


16- 


125.2 


102,8 


222 


171.8 


140.8 




213.0 


178.9 




43 


33. 


27,3 


103 


70.6 


65.3 


13 


126-0 


103.4 


223 


172.4 


141.6 




218.8 


179.5 




44 


S4.( 


275 


104 


80.4 


69.0 


164 


126.8 


104.0 


224 


173.1 


143.1 


284 


219,5 


180,2 




4d 


34. 


2a.s 


105 


S12 


66.6 


165 


127.5 


104.7 


225 


173.9 


142-7 


285 


220.3 


18a8 




4d 


35. 


29.2 


106 


Sti 


67.2 


1S8 


12a3 


105.3 


228 


174.7 


143.4 


286 


221.1 


1S1.4 




47 


S6. 


S*.8 


107 


S2.7 


67.S 


137 


12B.1 


106.9 


227 


175.6 


1440 


287 


221.8 


182.1 




4S 


37.1 


30.4 


103 


835 


68.5 


108 


129,9 


106.6 


238 


176.2 


144.6 




222.6 


l-'2.7 




49 


3;,9 


31.1 


loa 


845 


e».i 


16S 


130.6 


107.2 


220 


177.0 


145.3 


289 


223.4 


183.3 




&0 


3S.6 


31.7 


110 


S5.0 


G9.a 


170 


131.4 


107-6 


230 


177-8 


145.9 


290 


224.2 


184,0 




61 


39.4 


S2.3 


111 


85.8 


70.4 


171 


1322 


108,5 


231 


178.6 


146,6 


291 


324.il 


184.6 




£2 


40,2 


33.0 


112 


m.6 


71,0 


172 


133,0 


109.1 




179.3 


147.2 


392 


2:i5.7 


185.2 




S3 


41.0 


3.^.6 


113 


a',.2 


71.7 


173 


1337 


109.7 


233 


180.1 


147.8 


2B3 


226.5 


185.9 




£4 


41.7 


34.3 


114 


83.1 


73.3 


174 


134.5 


110.4 


234 


180.9 


148.4 


294 


227.3 


186.5 




5S 


42,5 


34.9 


115 


8S.S 


75.0 


175 


135,3 


Ill.O 


235 


181.7 


149.1 


295 




187.3 




&« 


4S.3 


36.5 


iia 


89.7 


73.6 


176 


138,0 


111.6 


236 


182.4 


149.7 


298 




187,8 




67 


44.1 


38.2 


117 


90.4 


742 


177 


1363 


112.3 


237 


183.2 


160.3 


297 


229.6 


188.4 




£S 


44.8 


3a.s 


118 


91-e 


74.S 


178 


1376 


112,9 


238 


184-0 


161.0 


298 


230.4 


18P.0 




SV 


45.6 


374 


119 


S2.0 


75.5 


179 


1384 


1136 


239 


184.7 


151.6 


2B9 


231,1 


189.7 




60 


«6.4i3&l 


120 


92.8 


?6.1 


180 


139.1 


114-2 


240 


185.5 


152.3 


300 


231.9 


190.3 




Dist 


Dep. Lflt.|Di«t 


Uep 


Lat. 


Dirt.] Dep. | Ut. 


llist-l Dep. 1 Lat. 


Dist.jD.'P- 1 Lat. 





Difference ot lAtitade uid Separtoia lot \\ 'Sikd.'a. 



102 TABLE T.— IKlbMnoe of Latitade uid Deportim t. 





Dist. Lat 


D«p 


[Hst, 


Lat. 


Dei>,|Disit,| Lit, 


Dep. 


Dist 


Lat, 


D^ 


Ulat 


Lat. 


D«P- 






1 


00,7 


00.7 


~61 


4S.2 


41.0 


121 


89.6 


81.3 


181 


131.1 


121,5 


211 


178.6 


181.8 






2 


01.5 


013 


82 


45.9 


41.6 


122 


W.- 


81.9 


182 


131.8 


122,2 


242 


179.3 


182.5 






8 


0i2 


02y^ 


83 


4S.7 


42.3 


123 


91.1 


82.6 


183 


135,6 


1219 


343 


180.0 


163.2 






t 


03.0 


02.7 


64 


47.4 


43.0 


124 


91.B 


83.3 


184 


136.8 


133.8 


344 


180.8 


163.8 






5 


03.7 


03.4 


65 


48.2 


43.6 


125 


92.B 


S3.S 


185 


137.1 


124.2 


345 


181.5 


184.5 






6 


044 


04.0 


M 


48.9 


44.3 


lea 


93.4 


81.6 


186 


137.8 


121.B 


246 


182.3 


165.2 






7 


05.2 


04.7 


87 


4S.6 


46.0 


127 


94.1 


85,3 


187 


138.6 


126.8 


247 


183.0 


165.9 






8 


05,9 


05.4 


fiS 


60.4 


45.7 


128 


fl4.8 




188 


1SH.3 


120.2 


348 


183. 


166.5 






9 


OftJ 


oej) 


flfl 


51.1 


4'i.3 


129 


85.6 


8a! 6 


18B 


140.0 


126.9 


349 


181. 


167.2 






10 


07.4 


06,7 


70 


61.9 


470 


130 


96.3 


87.3 


190 


140.8 


1276 


250 


185.2 


167.8 






It 


08.a 


07.4 


71 


52.6 


47,7 


131 


87. 1 


83.0 


191 


141.5 


128,3 


261 


186. 


168.5 






12 


<A.f> 


08.1 


73 


53.3, 


48,3 


182 


97.8 


88.6 


192 


143.3 


128,9 


262 


186.7 


16B.3 






13 


09.6 


08.7 


73 


54.1 


49,0 


333 


98.5 


8B.3 


193 


113.0 


129.8 


253 


187.5 


169.9 






14 


10.4 


09.4 


74 


54.8 


49.7 


I3i 


99.3 


90.0 


194 


113.7 


130.3 


254 


188.2 


170.8 






15 


ll.J 


10.1 


76 


55.« 


504 


135 


100.0 


90.7 


195 


114.5 


130,9 


265 


133.9 


in.2 






IS 


U.9 


10.7 


76 


66.3 


61,0 


136 


100.8 


91.3 


198 


115.2 


131.6 


256 


139.7 


in.B 






17 


12.8 


11.4 


n 


57.0 


61,7 


187 


iOl.5 


92.0 


197 


148.0 


132,3 


257 


190.4 


172.6 






la 


13.3 


13.1 


78 


67.! 


62,4 


138 


103.2 


92.7 


198 


146.7 


133,0 


258 


IBl.! 


173.B 






i& 


H.1 


12.8 


7fi 


68.5 


53.0 


139 


103.0 


93.3 


199 


147.4 


133,6 


259 


1B1.9 


173.9 






20 


i4.a 


13.4 


SO 


69.3 


53.7 


140 


103.7 


940 


200 


148.2 


134,3 


260 


192.6 


174.6 






21 


15,B; U.! 


SI 


60.O 


S4,4 


141 


104.5 


94.7 


201 


148.9 


135.0 


281 


193.1 


176.3 






Si 


18,3| 1..8 


82 


80.8 


65.1 


143 


105.2 


95.4 


202 


11B.7 


135.6 


263 


194.1 


176.9 






23 


17.0 S.i 


83 


61.6 


55.7 


143 


108.0 


98.0 


203 


160.4 


136.3 


SS3 


ia4.9 


176.6 






24 


17.8 6.1 


84 


62.2 


68. 


141 


106.7 


98.7 


204 


151.1 


137.0 


304 


195.6 


177.3 






25 


18.S as 


g5 


B3.( 


5t 


145 


107.1 


97.4 


205 


151.9 


137.T 


265 


196.3 


178.0 






29 


l&.sl 7.5 


83 


83.7 


57. 


148 


108.2 


99.0 


206 


162.6 


13S.3 


266 


197.1 


178.6 






27 


30.0 


18. 


87 


61.5 


58. 


147 


108.9 


98.7 


207 


153.4 


139.0 


267 


197.f 


179.S 






28 


207 


18J 




eS.2 


B9. 


148 


10B.7 


99.4 


208 


154,1 


139.7 


368 


198.( 


isao 






2B 


21.5 


19.5 


i'i 


85.9 


69.8 


149 


110.4 


100.1 


209 


154.9 


140.3 


269 


199.i 


180.8 






30 


22.2 


20. 


m 


ea.7 


60.4 


150 


111.1 


100.7 


210 


155.6 


141.0 


270 


3oai 


181.3 






31 


a3.o 


20. 


91 


67.4 


61,1 


151 


111.9 


101.4 


211 


156,3 


111.7 


27i 


200.S 


182.0 






82 


23,7 


2i.a 


82 


68.2 


61.8 


153 


113.6 


102.1 


2 2 


157.1 


112.4 


272 


201.5 


182.7 






33 


24.4 


23.2 


93 


ti8.9 


62,4 


63 


113.4 


103.7 


S13 


]67.i 


143.0 


273 


303.8 


183.3 






31 


35.2 


22.a 


S4 


69,6 


63.1 




114.1 


103,1 


214 


153.6 


143.7 


274 


203.0 


184.0 






85 


25.9 


23.B 


65 


70.4 


63.8 


SS 


114.8 


104.1 


2 5 




144.4 


275 


203.8 


181.7 






3d 


287 


24. 


98 


71.1 


64.5 


68 


115.6 


104,8 


3 6 


180.0 


146,0 


276 


20t6 


185.S 






37 


27.4 


U. 


87 


71. 


65.1 


157 


118.3 


105.4 


27 




145.7 


277 


305.2 


186.0 






as 


28.3 


25. 


S8 


72. 


66L8 


1(33 


117.1 


106.1 


2 S 


m.h 


146.4 


278 


206.0 


186.T 






8« 


28.8 


26. 


99 


73. 


68.5 


169 


117.8 


lOlS 


2 9 


162.3 


147,1 


279 


2047 


187.4 






40 


29.6 


26. 


100 


74.1 


67,3 


160 


118.5 


107.4 


220 


163.0 


147-7 


280 


207.S 


isao 






41 


30.4 


27. 


101 


74, 


87.8 


61 


119.3 


108.1 


2 1 


163.7 


148.4 


281 


208.2 


188.7 






a 


31.1 


28. 


102 


75.6 


^,6 


62 


120.0 


lDB.a 


222 


161.5 


149.1 




20&9 


1SB.4 






^3 


31.9 


28. 


03 


76.3 


fl»3 


63 


120.8 


109.5 


223 


185.2 


149.7 


283 


309.7 


190.0 






i 


32.8 


29.5 


04 


77.1 


f^& 


84 


121.5 


110.1 


224 


166.0 


150.4 


284 


210.4 


190.7 








3&.3 


30.3 


05 


77,8 


70.5 


85 


122.! 


110.8 


225 


168.7 


151.1 


285 


S11.3 


19L4 






« 


34.1 


30.9 


08 


78.6 


71.2 


68 


123.0 


111.6 


226 


187,4 


151.8 


286 


211-9 


192.1 








34.S 


31.f 


07 


70,3 


71.8 


67 


133.7 


112.1 


237 


188,2 


152,1 


287 


312.6 


192.7 






■* 


3s.e 


32.2 


08 


80.0 


72.6 


63 


124.5 


113.8 




168.9 


163,1 


288 


213.4 


193.4 






i 


80.3 


33,9 


09 


80.8 


7S,2 


S9 


125.2 


113.5 


229 


]6B.7 


15a 8 


289 


214.1 


194.1 






so 


37.0 


33.6 


uo 


81.5 


73,9 


170 


12&0 


114.2 


330 


170.4 


154.6 


290 


214.9 


1M.7 






5 


3T.8 


34.2 


11 


83.2 


74,6 


n 


128.7 


114.8 


2S1 


171.2 


155.1 


291 


215.6 


195.4 






6 


a3.5 


34.8 


12 


83.0 


75.3 


72 


127.4 


116.5 


232 


171.9 


155.8 


2B2 


216.4 


196.1 






6 


39.3 


35.8 


13 


83,7 


75.9 


73 


133.2 


116.2 




172.8 


156.5 




217.1 


196.8 






Jit 


40.0 


38.3 


114 


84.5 


76.6 


74 


128.B 


116.8 


234 


173.4 


157.1 


284 


217.8 


197.4 






£fi 


40.7 


3e.( 


115 


85.2 


77.2 


7S 


129.7 


117,6 


235 


171.1 


167.8 


295 


318.6 


198.1 






fie 


4!. 6 




116 




7!-9 


76 


130.4 


118.3 


236 


174.9 


168.6 




819.3 


198.8 






B7 


42.2 




117 




78.6 


77 


131.1 


118,9 


337 


176,6 


169.1 


2fl7 


220.1 


199.4 






fi^ 


43.0 




118 


87^4 


79.2 


173 


131.9 


119,5 


238 


176.3 


150.3 


398 


220.8 


200,1 






^ Mt.7 


363 


llfl 


88,S 


79.9 


m 


132.6 


120,2 


239 


177,1 


160,5 


S99 


231.5 


200.8 




hoj^^ij^ 


120 88.9 


S0.6 


180 


133.4 


12B.ft 


WSTO,8 


1612 


300 


222.3 


201.5 




/DUt^Dep-iLnl.^ 


Dist.) Dap. 


Lat, 


DiBt.\Dn' 


\ "Lai, Wrt\Oe\i.\"Vfl,\„^p^\x>e\>.V\ai. 


i 



Dlftrance of Latetiid* vbA "DeBaJrtaw »« ^i *«»»• 



TA3LB v.— Differeiice of Ifttitode Mid Departme for 4 Fcdala, 



Dist 


Ut. 


Dei^ 


Dial 


ha. 


Dep 


Dist 


Ut, 


P«P. 


Di.t 


Ut, 


D«P- 


Dial 


Ut. 


Pet'. 




~ 


00,7 


GO. 7 


~6l 


43T 


43-1 


121 


85,6 


85.6 


181 


128,0 


128.0 


241 


170.4 


170.4 




2 


01.4 


01.4 


62 


43.8 


43.8 


122 


88,3 


88.3 




128.7 


128.7 


242 


171.1 


171.1 




S 


02.1 


02.1 


63 


44.5 


44,6 


ViS 


87,0 


87,0 




129.4 


129.4 


243 




171,8 




4 




02B 




45.3 


45.3 


124 


877 


87.7 


184 


130.1 


130.1 


244 


172.6 


172,6 




5 


Ui 


03.S 


65 


46.0 


48.0 




88.4 


88,4 


185 


180,8 


130.8 


245 


173.2 


1732 




6 


flt.2 


04.2 




4t.7 


4S.7 




89.1 


80.1 




131.6 


131,6 


246 


1739 


173,9 




7 


{14.9 


04.9 




47.4 


47.4 


127 


89.8 


89, S 


187 


1322 


132.2 


247 


174.7 


374,7 




S 


*)6.7 


05.7 




48.1 


48,1 


128 


90.5 


90.6 


188 


132,9 


1S2.9 


248 


175.4 


175,4 




9 


06.4 


06.4 




48.8 


48,8 


lyg 


91.2 


91.2 




133.6 


133.6 


249 


176.1 


176.1 




10 


07.1 


07.1 


70 




49,5 


130 


91,9 


91.9 


190 


134.3 


134.3 


250 


176.8 


176.8 




11 


07.a 


(17.6 


71 


50.2 


50j2 


131 


92.8 


92.6 


191 


135.1 


1S6.1 


261 


177.5 


177.6 




12 


03.S 


08.5 


72 


50.9 


50S 


133 


93.3 


933 


192 


135,8 


136. 


262 


178.2 


178.2 




13 


082 


09.2 


73 


51.6 


5I.« 


133 


94.0 


94.0 


198 


186.5 


136.5 


253 


178.9 


178,9 
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262.8 


osis 


H 


ito 


0O.5 


71 


74.0 


02.5 


34 


133.9 


04,7 


194 


1939 


&a;9 


254 


2638 


08.6 


15 


16.0 


00.6 


75 


75.0 


02.6 


35 


134.9 


04.7 


195 


194.6 


06,8 


255 


254.8 


08.8 


1« 


16.0 


00.6 


7G 


76.0 


02.7 


33 


135-9 


04.J 


196 


1B6.9 


0S.8 


266 


255.8 


089 


17 


IJ/J 


0O.6 




77.0 


027 


137 


136.6 


04.8 


197 


1BS.9 


oa.9 


257 


266.8 


09.0 


iS 


lao 


00,6 


78 




02.7 


138 


137-9 


04.8 


198 


197.9 


06.9 


£58 


267.8 


09.0 


IS 


19.0 


00.7 


79 


7B;o 


0-J5 


13B 


lSS-9 


04.9 


m 


198.9 


oa.9 


259 


258.8 


09,0 


ao 


SO.0 


00.7 


80 


800 


02S 


140 


139.9 


049 




199.9 


01.0 


260 


2S9.8 


09. 


21 


2t.O 


007 


81 


81.0 


028 


141 


140.9, 04.B 




200.9 


0.0 


261 


280,3 


09. 


23 


22.0 


0O.8 


8;! 


82.0 


03.B 


142 


141 9, 05.0 




201.9 


,0 


262 


261.8 


09. 


23 


S3.0 


0O.8 


83 


82.0 


02a 


143 


143 9 


06.0 


203 


202.9 


07.1 


263 




09. 


24 


24.0 


0O.8 


84 




02.S 


144 


143 9 


05.0 


204 


H)3.9 


07,1 


264 


2i.8 


09.2 


25 


25.0 


0O,9 


85 


84^9 


0S.O 


145 


144.9 


05.1 


SOS 


204.9 


0.2 


265 


264.3 


09,2 


'26 


26.0 


0O.9 


83 


8.1.9 


03.0 


146 


145 9 


05.1 


206 


205.9 


07.2 


266 


266.8 


09.3 


27 


27,0 


0O.9 


87 


86 B 


03.0 


U7 


146 a 


05.1 


207 


206.B 


072 


267 


266.8 


09.3 


M 


28.0 


01.0 




87.6 


03.1 


14,9 


lJ7-»; 05.2 


soa 


207.9 


07.3 


268 


2ii7.8 


09.4 


29 


29,0 


01.0 


89 


88.9 


03.1 


149 


148J»|05.S 


209 


208-9 


3 


269 


268 8 


09.4 


30 


30.0 


01-0 


M 


89.9 


0S.1 


150 


149 9055 


21D 


309,9 


07.3 


270 




09.4 


31 


31/) 




91 


90.y 


03.2 


ICl 


160.9 05,3 


211 


210.9 


4 


271 


270.8 


09.6 


32 


320 


OLl 


92 


91.9 


03.2 


lea 


161.9 


05.8 


212 


211.9 


,4 


372 


271,8 


09.6 


33 


33,0 


01.2 


93 


92.9 


osa 


153 


162.9 


06.3 


213 


212,6 


07.4 


273 


272.8 


09.S 


31 


34.0 


01,2 


U 


93.9 


033 


154 


163.9 


05.4 


214 


213.6 


£ 


274 


273.8 


09.6 


35 


35.0 


01.2 


65 


84.9 


033 


165 


164.9 


05.4 


216 


214.9 


S 


276 


274.8 


09.6 


3^ 


3ft.O 


01.3 


96 


95.9 


034 


1S6 


153.9 


06.4 


216 


215.9 


C7£ 


276 


275 8 


09.6 


37 


3M) 


01.3 


W 


96.9 


034 


1D7 


166.9 


05.6 


217 


216,9 


07.6 


277 


276.8 


09.7 


3S 


SBjO 


01.S 


9S 


07.9 


03.4 


I5S 


167-9 


05-5 


213 


217.9 


076 


278 


277.8 




^ 


Ssa 


01.4 




flS.9 


03^ 


isa 


158.9 


05.5 


219' 218.9 


07.6 


279 


278,8 


09.7 


40 


40.0 


01.4 


100 


99.9 


03.S 


leo 


159.9 


05.6 


220 


219,9 


07.7 


280 


279.8 


09.8 


41 


4iy) 


01.4 


IPl 


100.9 


4».S 


61 


160.9 


OB.Q 


221 


220.9 


07.7 


281 


280.8 


03.8 


4i 


4S,X] 


01.5 




101.9 


03.6 


m 


161.9 


06.7 


233 


221.9 


07-7 


232 


281.8 


09.8 


43 


43X) 


01.5 


103 




03.6 


S3 


162.9 


06.7 


223 


22-2,9 


078 


283 




OB.fl 


44 


44j0 


01 .E 


101 


10319 


03.6 


64 


163.9 


0S.7 


224 


223,9 


07.8 


284 


2838 


09.9 


4£ 


45.0 




105 


104.9 


03.7 


65 


164.9 


Oi).8 


225 


224.6 


079 


285 


284.8 


06.9 


40 


46^) 


oiie 


Vie 


105.9 


03.7 


66 


165.9 


05.8 


220 


226.1 


079 


280 


285.8 


10,0 


47 


«.o 


OIJ! 


107 


106.9 


03,7 


67 


166.9 


05.3 


W 




07.9 


287 


28R.8 


10,0 


43 


43,0 


017 


103 


107.9 


03.8 


68 


167.9 


05.9 




2271 


08.0 


283 


2S7.8 


10.1 


49 


49.0 


01.7 


103 


103.9 


03.8 


66 


163.9 


03.9 


229 


228,9 


0B.O 


289 




10.1 


50 


50,0 


01.7 


110 


109.9 


03.8 


170 


169.9 05.9 


2.10 


229,9 


OftO 


290 




10.1 


51 


B1,0 


018 


111 


110.9 


03.8 


71 




231 


230,9 


08.1 


231 


2B0'.8 


10,2 


fi2 


52.0 


CIS 


112 


111.9 


03.9 


172 


iTiigioalo 


632 


231,9 


08.1 


292 


291.8 


10,2 


5d 


fi3.0 01^ 


ns 


111& 


03.9 


173 


172.9 0S.O 




232,9 


08,1 


293 


292.8 


103 


SI 


54.0 OlS 


114 


113.9 


04.0 


174 


173.9 06,1 


£34 


233,9 


05,2 


294 


2938 


103 


K 


6S,0 OI.S 


115 


114,9 


04,0 


175 


174.9 06,1 


'S5 


234.9 




295 


294 8 


10-3 


sa 


58.0 02.0 


116 


115.9 


04.0 


17it 


175.9 06,1 


236 


235,9 


03^2 


2B6 


2il5 8 


10,3 


57 


57.0 M,0 


117 


11H.B 


0*1 


177 


176.0 06.2 




238,9 


OS. 3 


2B7 


296.3 


10.4 


5S 


68.0 oa.0 


118 


117i 


04.1 


173 


177.9 0S,3 


2381237.9 


09.3 


293 


297.8 


10,4 


S9 


69.0 Oil 






04,2 


179 


173.9! 06.2 


239 1 238.9! 0S.3 


"99 


298.8 


10.4 


60 


60.0102a 


120 


1199104.2 


ISO 


179.906-3 


240 1239.9 064 


300 299.8 


105 


Di«t.|l)ep. 1 L»t. 


Dist 


Dep. 1 Lut. 


niat.|DeT,.lL.t. 


Diit.1 Dep. ! Lat JDist.! Dep. 


Ut. 



J^aerBOoe of Latitude aod Denpaxtue toi ^''. 
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TABLE 71.-DUbraii« of UUtaia and DepKtm* tot S» 






DiBtJl,l.t.|DBp. 


Din 


Lax. 
60.9 


Dep. 


Dirt.| Ut. 


D^ 


Dist 


Lat, 


D«P- 


Dist 


Lat. 


D^ 


1 


01.0 


flO.1 


"ei" 


121 


120.8 


W.3 


181 


180.8 


09.6 


241 


240.7 


12.6 




02.0 


0O.1 


H 


61.9 


oaJ 


122 


iai.8 


0S.4 


m 


181.8 


09.6 


242 


241.7 


127 




03.0 


00.1! 


33 


62.9 


03.3 


123 


122.8 


iie.i 


183 


18i7 


09.6 


243 


242.7 


12.7 




Ot.O 


00.2 


34 


63.9 


03.3 


124 


123.8 


0S.5 


181 


183.7 


09.6 


244 


243.7 


12.8 


5 


05.0 


00.3 


SS 


64.9 


oa.4 


125 


124.8 


OS.S 


185 


134.7 


09.7 


245 


244,7 


12.8 


8 


Ofi.O 


00.3 


6S 


65.9 


03.5 


128 


125. S 


06.3 


168 


1S5.7 


09.7 


248 


216.7 


lis 


7 


07.0 


0O.4 


87 


6e.9 


03.5 


127 


131-8 


048 


187 


186.7 


09.8 


247 


216.7 


1^« 


8 


08.0 


00.4 


6S 


67.9 


03.6 


128 


127.8 


06.7 




1S7.7 


09.8 


248 


247.7 


13.0 


9 


09.0 


00.6 


69 


68.9 




129 


12S.& 


DH.8 


188 


188.7 


09.9 


249 


248.7 


13.0 


10 


10.0 


00.5 


■7« 


69.9 


03.7 


130 


129.S 


06.8 


190 


189.^ 


09.9 


260 


249. 


1S.I 


11 


11.0 


00.6 


71 


70.9 


03,7 


131 


130.3 


06.9 


191 


19U.7 


10.0 


251 


250. 


IM 


12 


12.0 


00.6 


7-2 


71.9 


03.3 


132 


131.8 


<Hi,9 


192 


191.7 


10.0 


2S2 


2S1. 


1S.S 


13 


13.0 


00.7 


73 


72.9 


03.8 


133 


132.8 


07.0 


193 


192.7 


10.1 


263 


262. 


13.2 


14 


U.O 


00.7 


74 


73.9 


03.9 


134 


1.3S.8 


07.0 


IBl 


193.7 


10.2 


2S4 


2S3.7 


13.3 


15 


■15.0 


00.8 


7S 


74.9 


Of. 9 


135 


134. S 


07.1 


195 


194.7 


10.2 


255 


254. 


13.3 




16.0 


O0.( 


76 


759 


Oi.O 


138 


1S5.8 


07.1 


196 


195.7 


10.3 


256 


SS5. 


13.4 


17 


1?.0 


00.9 


77 


76.9 


04.0 


137 


136.8 


07.3 


197 


196.7 


10.3 


257 


256. 


13.5 


U 


1S,0 00.9 


78 


77.9 


041 


138 


137.8 


07.2 


19S 


197.7 


10.4 


258 


267. 


116 


19 


19, D 


01.( 


79 


78.9 


041 


139 


133.8 


07.3 


IM 


198.7 




259 


258.8 


13.S 


SO 


20fl 


Ol.O 


SO 


79.9 


04.2 


140 


139.8 


07.3 


200 


199.7 


10.S 


260 


2S8.6 


13. 




ai.o 


01.1 


81 


80.9 


04.2 


41 


140.8 


0J.« 


201 


200.7 


10.6 


261 


260.6 


18.7 


22 


22.0 






81.9 


04.3 


142 


141.8 


0.4 


202 


201.7 


10.8 


262 


261.6 


13. 


23 


23.f 


oi:; 




82.9 


04.3 


43 


112.8 


0.5 


203 


202.7 


10.6 


263 


262.6 


13.B 


24 


24.0 


01.3 


84 


S3.S 


04.4 


44 


113.8 


.5 


a04 


203.7 


10.7 


264 


263.8 


18.8 


M 


25.0 


01.3 


85 


81.9 


04.4 


15 


114.8 


O.fi 


m 


204.7 


10.7 


265 


264.6 


13.9 


20 


28.0 


01.4 


SS 


85.9 


04.5 


46 


115.8 


.6 


206 


205.7 


10.3 


266 


265.6 


18.9 


27 






87 


8U.9 


04.6 


47 


11S.8 


07.7 


207 


206.7 


10.8 


267 


266.8 


14.0 


M 


2io 


<}i.5 


88 


87.B 


04.6 


iS 


117.8 


07.7 


203 


207.7 


10.9 


283 


267.6 


110 


29 


1S.0 


fll.6 


6a 


8S.9 


04.7 


19 


118.8 


07.8 


209 


203.7 


10.9 


269 


268.6 


14.1 


30 


30.0 


01.6 


90 




04.7 


ISO 


i4a.s 


07 9 


210 


3D9.7 


11.0 


270 


269.6 


14. 


31 


sw 


01. a 


91 


BO'.e 


04.8 


l5l 


150.8 


07.8 


211 


210.7 


11.0 


271 


270.6 




Z'l 


32i) 


01.; 


92 


91.9 


04.8 


153 


161.8 


08.0 


212 


211.7 


11.1 


272 


271.6 


It 


33 


33.( 




83 


92.9 


04.9 


153 


162.8 


oa.0 


213 


212.7 


11.1 


278 


272.6 


f4.S 


31 


S4-0 


fiU 


94 


93.9 


04.9 


164 


163.8 


03.1 


214 


813.7 


11.2 


274 


273.6 


14.3 


35 


36.0 


01.8 


95 




06.0 


155 


164.8 


08.1 


215 


214.7 


11.3 


276 


274.8 


14.4 


33 


sea 


fll.9 


9« 


05.9 


05.0 


m 


155.8 


09.2 


218 


215.7 


11.3 


276 


275.6 


11.4 


37 


3e.B 


01.9 


&7 


99.9 


05.1 


167 


166.8 


08.2 


217 


218.7 


11.4 


277 


276.8 


116 


3S 


37.9 


03.0 


98 


97.9 


05.1 


158 


167.8 


03.8 


218 


217.7 


11.4 


278 


277.8 


14.6 


33 


38 9 






98.9 


05.2 


159 


158.8 


08.5 


219 


218.7 


11.6 


279 


27ae 


lis 


40 


39.9 


03:1 


100 


99.9 


05.2 


160 


159.8 


08.4 


320 


219.7 


11.5 


280 


279.6 


147 


41 


40.lt 


02. 


](il 


100.9 


05.3 


81 


lao.a 


08.4 


m 


220.7 


11.6 


281 


230.6 


14. 


42 


41.1 


02. 


103 


101.9 


05.3 


6i 


161.8 


08.5 




221.7 


11.8 


232 


281.6 


14.8 


43 


42.9 


0-2.; 


103 


102.9 




63 


183.8 


08.6 


223 


322.7 




283 


282.6 


US 


41 


4S.9 


02.3 


104 


103.9 


OS.i 


01 


163.8 


08.6 


224 


323.7 


117 


284 


283.6 


14.9 


45 


44.9 


0±4 


105 


104.9 


05.5 


66 


164.8 


03.6 


225 


221.7 


11.8 




284.6 


14.9 


4^ 


45.9 


02.4 


108 


105.9 


05.5 


66 


165.8 


08.7 




225.7 


11.8 


288 


285.6 


15.0 


47 


4S.9 


02.5 


107 


10B.9 


05.e 


67 


168.8 


08.7 




22a 7 


11.9 


287 


286.6 


16.0 


4^ 


47.B 


02.6 


108 


107.9 


05.7 


68 


167.8 


0S.8 




227.7 


11.9 


283 


287.6 


15.1 


4S 


49.9 


02.6 


109 




05,7 


^ 


168.8 


08.8 




228.7 


12.0 


289 


288.6 


15.1 


SO 


49.9 


02.( 


no 


109.8 


05.8 


170 


169.8 


08.9 


230 


329-7 


12.0 


290 


289.6 


15.8 


fil 


50.6 


Oa.7 


111 


110.8 




71 


170.81 


08.9 


231 


2S0. 


12.1 


291 


£90.6 


15.3 


£2 


5L9 


02.7 


112 


111.8 


06!9 


72 


171.8 


09.0 


232 


281. 


12.1 


292 


291.6 


15.3 


£3 


S2£ 


02.( 


113 


112.8 


05.9 




172.8 


09.1 


283 


232. 


12.2 


293 


292.6 


16.3 


54 


B3£ 


02.1 


114 


113.8 




74 


17-5.8 


oe.i 


234 


233. 


12.2 


294 


293.6 


15.4 


B5 


Sia 


02.9 


lis 


114.8 


010 


75 


174.1 


o&.a 


236 


234. 


12.3 


296 


294.8 


15.4 


BH 


5E:6 


02.B 


116 


116.8 


06.1 


76 


175.8 


09.2 


236 


235.7 


12.4 


208 


29G.6 


15.6 


B7 


S63 


O3.0 


117 


iia.8 


06.1 


77 


178.8 


09.3 




286.7 


1Z4 


207 


296.8 


15.6 


63 


57.S 


03.fl 


lis 


117.8 


06.2 


76 


177.8 






237.7 


12.6 


298 


297.6 


15.6 


£9 


58. e 


03.1 


"a 


118.8 


06.2 


79 


178.8 


09J 






12.6 


2B9 


293.6 


16.6 


60 


59.9 


03.1 


laf 


1198 


06.3 


180 179.8 


*M 


240 


239.7 


12.8 


300 


299,6 


15-7 


DiM. 


D^Lrt. 


Dist. 


Lat, 


JuZd^p. 


Lat. 


Dist. 


Dep_ 


Ut. 


Diat.l Dep. 


LM. 
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Dist. 


Lot. 


Dep 


Diat 


Lat. 


Dep 


Diat.[ Lat. 


Dep- 


Uist.j Lat. 


D,*p. 


Dist 


Ut. 


~ 


1 


01-0 


00.1 


61 


60.9 


04.3 


1-21 


]20.7 


03.4 


TST 


180.0 


1" 


2*1 


210.4 


lfl.8 


2 


02.0 


00.1 


6-1 


ei.s 


04.a 


122 


121,7 




382 


181.6 


l-I 


242 


241.4 


16.9 


3 


03.0 


00.2 


63 


62.8 


04.4 


123 


122.7 


ass 


383 


182.6 


12, 


243 


242.4 


17.0 


4 


04.0 


003 


64 


6H.8 


04.5 


la* 


123.7 


08.6 


184 


183.6 


12. 


2*4 


2434 


17,0 


S 


05.0 


Oo.s 


65 


64 3 


04i; 


125 


1^4,7 


06,7 


185 


181.6 


1-2, 


ii& 


244.4 


17.1 


6 


06.0 


00.4 


66 


65.8 


04.6 


126 


125.7 


08.8 


386 


186.fi 


IS. 


246 


246.4 


!7.2 


7 


07.0 


00.6 


67 


66.8 


04.7 


127 


126,7 


08.9 


187 


186,6 


13.0 


247 


246.4 


17.2 


a 




00.6 


63 


87.8 


04,7 


128 


127.7 


OSS 


183 


187.6 


13. 


248 


247.4 


173 


9 


09.'0 


00,6 


69 


BS-8 


04.8 


129 


l-.ia.7 




189 


388.5 


13,2 


219 


248.1 


17.4 


lO 


10-0 


00.7 


TO 


69.8 


049 


130 


129,7 


09.1 


190 


18S.E 


13.3 


260 


349,4 


17.4 


11 


11.0 


00.8 


71 


70.8 


05.0 


131 


130.7 


09.1 




190.6 


13.3 


2fil 


2fi0.4 


17.6 


12 


12.0 


00.8 


72 


71.( 


05.0 


182 


131.7 




192 


1S1.6 


134 




251.4 


17,6 


13 


13.0 


009 


73 




Ofi-l 


ISS 


132.7 


M.3 


193 


192.5 


11 




262.4 


17.6 


14 


14.0 


01.0 


74 


73! 


05.2 


134 


133.7 


09.3 


194 


lB3.fi 


13.5 


£54 


253.4 


177 


15 


15.0 


Ol.O 


75 


74.! 


05.2 


135 


134.7 


09.4 


m 


194,6 


13. 


25B 


254.4 


17.8 


16 


16.0 


Ol.l 


76 


76-8 


05,3 


136 


135-7 


09.5 


196 


195.6 


13 


250 


266.4 


17.9 


17 


J7.I) 


01:2 


77 


76.S 




137 


136-7 


09.6 


197 


196.6 


13 


267 


2fi6.4 


17,9 


18 


18.0 


015 


78 


77.8 


06:4 


13S 


137.7 


09.6 


ItiS 


107.5 


IS. 


25S 


267.4 


18.0 


19 


19-0 


01.3 


79 


78.8 


05,5 


139 


138,7 


09.7 


199 


198.6 


13. 


259 


268.4 


18.1 


20 


200 


01.4 


80 


78.8 


05.6 


140 


139.7 


09.8 


200 


199.5 


14.0 


260 


259.4 


18.1 


21 


20.3 


01. s 


fil 


80.8 


fiS.7 


1*1 


140.7 


oa.8 


Ml 


200.fi 


14. 


261 


260.4 


18.2 


22 


21.9 


01.5 


m 


81.8 


05,7 


142 


141.7 


09.9 


202 


201.fi 


11. 


202 


26L4 


18.3 


23 


22.9 


01.6 




82.8 


05.8 


143 


112,7 


10.0 


203 


202.6 


U. 


283 


262* 


18.3 


2* 


23.fl 


01.7 




83.8 


oe.d 


l4j 


143,6 


10,0 


204 


203.6 


145 


2d* 


2634 


18,4 


25 


24 9 


01.7 




848 


05.9 




1446 


10.1 


205 


201,6 


14. 


235 


264.4 


13fi 


26 


25.9 


01.8 


B6 


85.8 


Ofl.O 


14a 


146.0 


10.2 


206 


205.6 


14. 


266 


266,4 


136 


27 


■26 fi 


01. fl 


£7 


86.8 


0B.1 


147 


146.6 


10,3 


207 


206.5 


14. 




26B.3 


18.6 


2S 






ES 


87.8 


oa.i 


143 


147.6 


10.3 


208 


207.6 


14. 




267,3 


18.7 


29 


28!9 


(fi.O 


89 


88-8 


Oft. 2 


]4& 


148.6 


10.4 


409 


208.6 


14. 




268.3 


18.8 


30 


29.9 


02,1 


SO 


89-8 


06.3 


150 


149.8 


105 


210 


209.6 


14. 


270 




18.8 


31 


ao.9 




91 


90.8 


Ofl,a 


151 


160.6 


0,6 


211 


210.6 


14. 


271 


270,3 


18.9 


32 


31.6 


02.S 


92 


91.8 


0S,4 


152 


lfil.6 


10.6 


Si2 


211.6 


14.S 


272 


271.3 


19.0 


33 


328 


03.3 


93 


92.8 


oa.fi 


153 


152.6 


0.7 


213 


212.fi 


143 


273 


272.3 


19.0 


34 


3S.9 


02,4 


94 


98.8 


06.6 


154 


163.6 


0.7 


211 


213.6 




274 


H73.3 


19,1 


85 


34.9 


02.4 


9S 


94.8 


06.6 


156 


lfi4.e 


o.a 


215 


214.6 


u'.o 


275 


274.3 


19,2 


36 


35.9 


02.fi 


96 


96.8 


06.7 


156 


155.6 


0.9 


216 


215.6 


151 


278 


276.3 


19.3 


37 


S3,fl 


O'i.6 






oe.s 


157 


168,6 


1.0 


217 


216.6 


15,1 


277 


276.3 


19.3 


3S 


37.9 


02,7 


9S 


07!8 


06.8 


158 


157.6 


1.0 


218 


217.5 


i&.a 


273 


277.3 


19.4 


39 


38.9 


02.7 


99 


98.8 


ma 


159 


153.6 


1.1 




218.6 


15.3 


279 


278.3 


19.6 


40 


3&.9 


02.8 


100 


99.8 


07.0 


IfiO 


169,6 


n.2 


220 


219,5 


163 


280 


279.3 


19.6 




40.9 


02-9 


ioi 




07.0 




160.H 


31.2 


221 


220.6 


15.4 


281 


280.8 


19.6 


42 


41.9 


02.9 


102 


10l'.8 


07.1 


182 


161.6 


11.3 




221.6 


:.S.6 




281.3 


19.7 


43 


42.9 


03,0 


103 


102.7 


07.2 


163 


162.6 


11.4 




222,6 


lE,fl 




282.3 


19.7 




43.9 


0S.1 


104 


103.7 


07.3 




163.6 


11.4 


224 


223.6 


16.6 


284 


283.3 


19.8 


45 


4i.fl 




106 


104.7 


07.3 


165 


164.6 






224.5 


6,7 




284,3 


19.B 


46 


45.9 


03:2 


lOfl 


10.17 


07.4 


166 


]e5.6 


u'.s 




226.1 


S.8 




285.3 


20.0 


47 


46.9 


03.3 


307 


106.7 


5 




166.6 


ll.fl 


227 


226.4 


6.8 




^.3 


20.0 


45 


47.9 


flS.3 


108 


107.7 


0.5 




167.6 


11.7 


228 


227.4 


59 




S87.3 


20.1 


49 


48.9 


03.4 


™ 


103.7 


.6 


169 


163.6 


ll.S 


229 




6X) 






20.2 


60 


idd 


03.5 


110 


109.7 


07.7 


170 


169.6 


11.9 


230 


229.4 


IftO 


890 


289.3 


20.2 


SI 


50.9 


OS.6 


111 


110.7 


0.7 


171 


170.6 


11.9 


231 


230.J 


ia.i 


291 


290.8 


20.3 


65 


51. e 


03.6 


1!2 


in.7 


07 8 


72 


171.8 


12,0 




231.4 


lea 




291.3 


20.4 


£3 


52.9 


03.7 


113 


112.7 


07.9 


73 


172.6 


12.1 


233 


2324 


16.3 


293 


292,3 


20.4 


£4 


53.8 


03.a 


114 


118.7 


0S.0 




]73.6 


12.1 


m 


238.4 


lfl3 


S94 


203.3 


20.6 


5^ 


£4.9 


035 


115 


114.7 


O8X1 


75 


174.6 


12S 




234.4 


16.4 


295 


294.8 


20.6 


£6 


£59 


tej5 


lis 


116.7 


08.1 


16 


175.6 


123 




2-35.4 


16.5 


286 


296.3 


20.6 


57 


56.9 


OiiO 


117 


116.7 


OSS 


m 


176.8 


12.3 




2S6.1 


lft.fi 


£97 


296.3 


20.7 


5S 


SIS 


04.0 


118 


117.7 


08,2 


78 


177-6 


32.4 




237.4 


16.6 


298 


297.3 


20.8 


59 


5S.tt 


04a 


119 


118.7 


083 


7fl 


178.6 


liE 




238.4 


10,7 


299 298.3 


20.9 


1 60 


59-9 


04.2 


120 


119.7 


08.4 


180 


179-6 


12 6 


240 


239,4 


l6^ 


300 299,3 


20.9 


iDtat 


D^ 


Lat. 


Dist. 


Dep- 


lat. 


Dirt. 


Ilep. 1 Lat. |l)ist 


Dqi. |l.Qt. 


Dist. Dtp- L^'. 1 
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TABLE VL- 


DiOsMDoe of Zatltad« ud Daputme tot S'. 




Bist. 


r..t 


iJep. 


iJir.t.| Ldt. 


Bep, 


Dist 


Ui 


""P. 


Dist. Lat. 


Dep. 


Dist 


Lat. 


De^ 


1 


01,0 




01 




05,3 


12! 


120.5 


10.6 


181 


180.3 


15.8 


^ 


240.' 


21,0 


3 


OiM 


oo:^ 


ei 


61 !s 


05.4 




121.6 


10.6 


182 


181.3 


15-8 


242 


211.1 


21.1 


3 


03.0 


00.3 


63 


82.8 


0S.5 




122.5 


10,7 


183 


182.3 


15.0 


243 


212.1 


21.2 


* 


04.0 


00,3 


04 




Oo,U 


124 


123.5 


10.8 


181 


183,3 


16.0 


241 


213,1 


21,3 


5 


05,0 


00.4 


OS 


84.8 


05.7 


125 


1216 


10.8 


185 


184,3 


13,1 


245 


214.1 


21.4 


e 


08.0 


00.5 


6S 


65,7 


05.8 


m 


12E.6 


11.0 


186 


185.5 


18,2 


248 


245.1 


21.4 


7 


07.0 


oae 


97 


86.7 


05,8 


127 


126.6 


11.1 


187 


186.3 


18.3 


247 


246.1 


21.S 


a 


oa.o 


0O.7 


6S 


67.7 


05.9 


128 


127,6 


11,2 


188 


187.3 


18.4 


248 


247.1 


21.fi 


e 


09.0 


00,8 


69 


68,7 


06,0 


129 


123.5 


11.2 




188.3 


16.5 


249 


248.1 


ai.7 


10 


10.0 


00.9 


70 


69.7 


06.1 


J30 


1296 


11.3 


190 


189.3 


16.fi 


260 


249.( 


31.S 


11 


11.0 


01,0 


71 


70,7 


03.2 


131 


130.5 


1.1 


191 


190.3 


16.6 


251 




aijt 


12 


12.0 


01,0 


73 


71.7 


06.3 


132 


131.5 


1 .5 


1B2 


191.3 


38.7 


262 


S51X 


22,0 


13 


13.0 


01.1 


73 


72,7 


06.4 


133 


182.6 


1.6 


193 


192,3 


lfl.8 


263 




23.1 




13.B 


01.2 


74 


737 


06.4 


134 


133,5 


1 ,7 


191 


193.3 


16.0 


251 




22. 


15 


14.9 


01.3 


75 


74.7 


06.5 


135 


134.6 


11.8 


19S 


191.3 


17.0 


266 




22. 


13 


15,9 


01.4 


78 


76.7 


06,6 


136 


135,5 


11. fl 


196 


196,3 


17.1 


256 




22. 


17 


19-9 


01.5 


77 


76.7 


Oil, 7 


137 


136-6 


11.9 


197 


196,3 


17.2 


iiS7 


256!l 


21 


18 


I7.fl 


Ol.B 


73 


77.7 


08.8 


133 


137.6 


12,0 


198 


197.2 


17.3 




267.0 


22. 




18.9 


01.7 


70 


7S.7 


03.9 


139 


138.5 


12-1 


199 


198.2 


17,3 


259 




22. 


20 


19.9 


01,7 


80 


■79. 


07,0 


140 


139.5 


12.2 


200 


199,2 


17.4 


260 


269.'( 


82,7 


31 


20.9 


01.S 


81 


80. 


07-1 


141 


140,5 


ua 


201 


200.1 


i;.B 


261 




32. 


'22 


21,9 


01.9 


82 


81, 


07.1 


142 


H1.6 


12,4 


202 




17.6 


262 


28L( 


S3. 




a2.B 


0-10 


83 


82. 


07,3 


43 


112.5 


12,6 


203 




17,7 


S63 


2SS.( 


21 


24 


£3,-9 


03,1 


54 


83.7 


07.3 


44 


143.6 


1Z6 


204 




17.8 


S31 




21 


i!5 


2J.-9 






84.7 


07,4 




141.1 


1 ,6 


205 


204.2 


17.9 


266 




2S. 


ii 


26.6 


aU 


88 


85-7 


07.5 


46 


146.4 


12.7 


203 


205-2 


18.0 


m 




33. 


27 


26,9 


02.4 


87 


88.7 


07.fi 


47 


146.4 


1-8 


207 


206-2 


18.0 


287 




23. 


iS 


27,8 


02.4 


8H 


87.7 


07.7 


148 


147,4 


1 .9 


208 


207.2 


18.1 


238 


2B7;( 


23. 


id 


as.fl 


Oifi 


fl9 


83-7 


07.S 


149 


118,4 


1 .0 


209 


208.2 


18.2 


269 




23. 


30 


29.9 


02,6 


90 


fi9,7 


07.8 


150 


149.4 


13.1 


210 


209.2 


18,3 


270 


26ftC 


23. 


81 


so.e 


017 


91 


90-7 


07-9 


51 


150.4 


13,2 


211 


210.2 


18.4 


271 


270.0 


2S, 


9i 


31,9 


02.8 


92 


91,8 


08.0 


S2 


161.4 


i9.a 


m 


211.3 


18.6 


272 


271.0 


23. 


33 


32.9 


02.9 


03 


92.6 


Oil 


S3 


162.1 


13.3 


213 


212.2 


18.6 


273 


2720 


23.8 


5J 


S3.9 


03.0 


94 


S3.a 


08.2 


154 


153.4 


13-4 


211 


S13.2 


18.7 


274 


273.0 


23.S 


3a 


81.9 


0.3.1 


95 


94-6 


08.3 


165 


154,4 


19.fi 


2lC 


214.2 


18,7 


275 


274.0 


21.0 


SS 


35.9 


03.1 


9S 


S5-tt 


08.4 


153 


156.4 


1S.6 


216 


215.2 


18.8 


276 


274.9 


21.1 


SI 


SS,9 


03.2 


s: 


98.6 


08.5 


157 


166.4 


1 ,7 


217 


213.2 


18.9 


277 


275.9 


211 


33 


37,9 


03.3 


fl3 


97.6 


08,5 


153 


157.4 


13,S 


218 


217.2 


19,0 


278 


278.9 


21.3 


39 


3S.e 


03,4 


09 


98.8 


08-6 


159 


153,4 


13.9 


219 


218. 


19.i 


279 


277.9 


21.8 


40 


39 S 


03.5 


100 


99.6 


08,7 


leo 


169,4 


13.9 


S30 


219.2; 


19.2 


2S0 


278,9 


34.4 


41 


40.8 


03.6 




100.b 




61 


180.4 


14.0 


221 


220. 


19.3 


281 


279.9 


21.6 


42 


41.8 


03.7 


102 


101.6 


osla 


82 


161.4 


14.1 




221.! 


9.3 


282 


280.B 


21.S 


43 


42,8 


03,7 


103 


102.8 


09.0 


63 


162.1 


J4-3 




222.1 


i.t 


283 


281.9 




a 


43.8 


03.8 


104 


103.8 




164 


163-4 


14.3 


224 


223.1 


9.5 


281 






45 


44.8 


03.9 


105 


104.f 


uaia 


165 


184.4 


11.4 


225 


524.1 


9.3 


28S 


288. 




40 


45.8 


04,0 


lOfi 


105.6 


09.2 


166 


165.1 


11,6 


223 


226.1 


9.7 


283 


281.1 


24.J 


47 


48.8 


04.1 




106.3 


09.3 


187 


166.1 


14.6 


227 


228.1 


9.8 


287 


28S.( 


25.0 


4S 


47.8 


04.a 


103 


107.6 


09,4 


168 


167.4 


11.6 


223 


227,1 


6.9 


288 


286.9 


3&1 






04,3 


109 


108.6 


M.5 


169 


168.4 


11,7 


229 


228.1 


0.0 


289 


287.( 




50 


49.*8 


m.4 


110 


109.6 


09.6 


170 


169.4 


14.8 


230 


229.1 


20.0 


ssa 


2881 




SI 


S0.8 


04,4 


111 


110.6 


09.7 


171 


170.3 


14.8 


SSI 


230.1 


20.1 


■2ai 


28SJ 




63 


51,8 


04.5 


113 


111-6 


09,8 


172 


171,3 


16.0 


233 


231.1 


20.2 


202 


29ai 




fi3 


52.8 


04.a 


113 


112-a 


09.8 


173 


172.3 


15.1 


233 


232.1 


20.S 


293 


291.t 






63,8 


04.7 


lU 


113.6 


09.9 


17 


173.3 


lS.2 


m 


3S3.1 


20.4 


294 


292.) 




55 


54,3 


04,8 




114,6 


10.0 


17 


174.3 


15.3 


23S 


231.1 


20.5 


299 


29S.( 




Ed 


55,3 


04,9 


Ilfl 


115.6 


10,1 


17 


175.3 


15.3 


233 


236.1 


20.3 


29« 


2D1.G 




57 


6(5.8 


05.0 


117 


118.6 


io.a 


17 


1/8.3 


16,4 


237 


236,1 


20.7 


297 


295.9 


25]8 


53 


57.S 


05.1 


lis 


117.6 


10.3 


17 


177-3 


16.6 


218 




20.7 


298 


296.9 


260 


S9 


53.3 


03.1 


119 


118.5 


10.4 


17 


178.3 


16.6 


239 




20.8 


299 


297,9 


28.1 


60^ 


B9-8 


05.2 


120 


119.5 


10^ 


180 1 


179,3 


15,7 


240 


239.1 


20.9 


300 


298.9 


261 


Di>t. 


Dep. 1 L&l. 


Dbt,lDep, 


Lat, 


Dirt.; Dtp. 


Lnt. 


Dist,' Dep. 


Ut. 


Dirt 


Dep. 


Lit 
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Dist. 


Lat. 1 DEp. 


Dirt. 


Lat. 


Dep. 


Dist.J La.t. Uep. 


Wat. 1 Lat. ,Dop. 


Dist. 


Ut. 


D^P- 




1 


01.0 


00.1 


^ 


60.7 


06.4 


T2I 


120.3 


13.6 


181 


180.01 ia.9 


24? 


339.7 


25.2 




2 


02.0 


00.2 




81.7 




122 


121.3 


1-2.8 


182 


181.0 39.0 


242 


240.7 


^'6.8 




3 


03.0 


0O3 




i±7 


o«;6 


123 


ia2.3 


lifl 


1S3 


1820 


19.1 


243 


241.7 


35.4 




4 


04.0 


WJ 


64 


«3.6 


0S.7 


134 


1233 


13.0 


1S4 


183.0 


19.3 


244 


2417 


25.6 




5 


05.0 


00.5 


65 


6i.l 


oa.8 


125 


124.3 


1S.1 


185 


1&4.0 


lfi.3 


24S 


243,7 


26.6 




6 


06.0 


oo.a 




«.f 


0S.& 


128 


126.3 


135 


86 


185.0 


19.4 


243 


344.7 


26.7 




7 


07.0 


O07 


67 


M.( 


07.O 


127 


126.3 


133 


87 


188.0 


19.6 


247 


245.8 


25,8 




8 


O8.0 


DOS 


«S 


Hi 


07.1 


12s 


127.8 


1S.4 


88 


187.0 


19,7 


248 


248.8 


36.9 




9 


09.0 


o&.a 


ea 


«&.( 


07.3 


129 


128.3 


13.6 




183.0 


19.8 


249 


247.6 


28.0 




lO 


09.9 


01.0 


70 


69.f 


07.3 


130 


129.3 


13£ 


190 


189.0 


19.9 


2S0 


Z4B.6 


26,1 




11 


io.a 


01.1 


71 


o.t 


OJ.J 


131 


130.3 


S.7 


lyi 


190-0 


20.0 


251 


349.8 


26.2 




12 


11.9 


01.3 




l.t 


07.5 




131.8 


3.8 


192 


190.9 


20. 


253 


2B0.S 


36.3 




13 


12.9 


01.4 


73 


■ 2.t 


076 




13i3 


3.9 


193 


191.0 


20. 


2S3 


2B1.8 


26,4 




14 


13.9 


01.5 


74 


3.6 


07.7 


134 


1333 


M 


184 


192.9 


20. 


254 
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217 


199,7 


81.8 


277 




108.2 


38 


35,0^14.8 


88 


90.2 


3S5 


158 


H6.4 


61.7 


213 


200.7 


85.2 


273 


255!£ 


103.6 




35.fl 1S,2 




91.1 


3S.7 


159 


143.1 


6-11 


219 


201.6 


36.8 


279 


266-8 


109.0 


40 


36.815,6 


100 


82.1 


39.1 


160 


14T.S 


62.5 


220 


202-5 




280 


237.7 


109.4 


11 


37,7 ie.o 


lOi 


H3.0 


39.6 


161 


iia.2 


62.9 


221 


2031 




281 


258.7 


109,8 


43 


38. 7 18.4 


102 


93.9 


36 9 


182 


149.1 


63.3 


222 


204.4 




282 


259.8 


10.2 


J8 


39.6 18.8 


03 


94.8 


40.2 


183 


150,0 


63,7 


223 


205.8 


87:1 


283 


260.6 


10.6 


j4 


40.6 17-2 


01 


95,7 


40.8 


164 


151.0 


64,1 


234 


208.2 


87.6 


2S4 


261.4 


11.0 


4^ 


41.4 17.6 


105 


96.7 


41.0 


165 


151,9 


64.6 




207.1 


87.9 


2S5 


262.1 


IL4 


46 


42.3 1S.0 


OG 


97.6 


41.4 


108 


152,8 


64.9 




208.0 


83.3 




283,J 


11.7 


il 


43.3 lS.4 


07 


98,5 


41.8 


107 


153.7 


flS.3 




209.0 


86,7 




384! 


12.1 


Ifi 


44.2 ia.8 


105 


B'J.l 


42,2 




154.6 


66.8 




209.9 


89J 


2sa 


266.1 


2.6 


46 


45.1 19.1 


lOfl 


10O.3 


iZA 




155 6 


66.0 




210.8 


89J 


289 


266.0 


12B 




46.^19.5 


110 


101.3 




170 


isas 


66.4 


230 


211.7 


899 


2d0 


286.8 


I 3.3 




46.9 19.S 


111 


102.2 




171 


J 57-4 


66.8 


^31 


212.6 


903 


291 


287.8 


18.7 




17.B 20.3 


119 


103.1 




172 


15a3 


873 


2S9 


2136 


iOA 


282 


268.8 


1 41 


C3 


48.8 20.7 


113 


101.0 


443 


173 


159.2 


SJ^ 


233 


214.6 


sia 


afiS 




114Ji 


^4 


4«.7 21.1 


114 


104,9 


44.5 


m 


18(1.2 


eao 


234 


216.4 


91A 


SS4 


270!6 


114.9 


55 


60.6 2i.e 


115 


105,8 


44a 


i-fi 


lei.i 


66.4 


236 


216.3 


fll.S 




271.5 


116.3 


56 


51.B 21.9 


llrt 


108.8 


453 


176 


162.0 


BBS 


236 


217.2 


92.2 




272.5 


115,7 


E7 


62.5 22.3 


117 


107.7 


15.7 


177 


162,9 


ae.B 




218.2 


82.6 


207 


273.1 


116,0 


!>S 


fi3.4, 22.7 
54.i 23.1 
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108,8 


46.1 
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SiO 


298 


2743 


11B.4 


SS 
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ion, 6 


4115 


17fl 


164.3 69.9 


239 


220,0 


S3A 


299 
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116.8 


60 


55,2 23.4 
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46,9 
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98.0 


1 


00.B! 00.4 


61 


5S.7 


24.8 


110.5 


49.2 


181 '185.4 


3.8 


241 


220.2 


a 


01.8' 00.8 




66.6 


25.2 


12a 


111.6 


48.6 


182,186.3 


40 


242 


221.1 


98.4 


3 


02.7)01.2 


63 


67.6 


25.8 


123 


112.4 


60.0 


183' 167.2 


4.4 


243 


22? 


98.8 


4 


03-7' 01.6 


fi4 


58.5 


20.0 


124 


113.3 


60.4 


184,168.1 


4.8 


244 


222.9 


99.2 


5 


0*.fi! 02.0 


i6 


59.4 


26.4 




114.2 


50.8 


185' 168.0 


S.2 


245 


223.8 


B9.7 


6 


05.5, 02.4 




60.3 


26.8 


116.1 


51.2 


186 


16B.9 


75.7 


246 


224,7 


100.1 




06.4 02.8 


«7 


61.2 


27.8 


127 


116.0 


617 


187 


170.8 


76a 


247 


225.6 


100,5 


8 


07.3 03,3 




«2.1 


27.7 


123 


iiH.e 


52.1 


188 


171.7 


78.S 


248 


228,6 


100,9 


8 


08 2 03.7 


69 


63.0 


28.1 


129 


117.8 


62.5 


189 


1727 


76.9 


249 


227.5 


101.3 


10 


09.1 04.1 


70 


G3.9 


28.5 


130 


118.8 


52.9 


190 


m.6 


11.3 


250 


228 101.71 


11 


10.O 04.5 


71 


64.9 


2a9 


ISI 


119.7 


53^3 


191 


1745 


77.7 


251 


229. 


102.1 


12 


11.0 04,9 


72 


65.8 


£9.3 


132 


120.6 


53.7 


192 


175.4 


781 


252 


230.2 


102-6 




11.91 05.3 


73 


66.7 


2&.7 


133 


121.6 


64.1 


m 


178.3 


78.5 


2G3 


231.1 


I02.S 


» 


12-8' 05.7 


74 


67.6 


30.1 


134 


122.4 


54.6 


194 


177.2 


78.9 


254 


232.0 


103.3 


15 


13.7, 06,1 


75 




305 


185 


123.8 


51.9 


195 


1781 


7B.3 


25S 


2SS.0 


103.7 


Ifl 


14.61 06.6 


76 


eSA 


SO.S 


138 


124.2 


65.3 


166 


179.1 


79.7 


256 


233.9 


104.1 


17 


15.5: 06,9 


77 


70.3 


313 


137 


1HE.2 


557 


197 


130.0 


30.1 


257 


2348 


104.5 


18 


18.4; 07.3 


78 


71.3 


31.7 




126.1 


56.1 


198 


180.9 


eo.6 


258 


236,7 


104.P 


IS 


17.4, 07,7 


7B 


73.2 


32.1 


189 


127.0 


58.6 


1S9 


181.8 


S0.9 


259 


236.6 


105,3 


20 


18,3 08.1 


80 


73.1 


32.6 


140 


127,» 


56 9 


200 


182.7 


S1.3 


260 


237-1 


105.8 


21 


1B.2 08,5 


31 


74.( 


32.9 


141 


128.8 


573 


201 


183.6 


8! ,8 


261 




106,2 


l2-i 


20,1 08.9 






M.4 


1*2 


129.7 


57.8 


202 


184,5 


82;2 


262 


2381 


108.6 


'IS 


21,0 09.4 




75! 


33.8 


143 


180,8 


68.2 


203 


1S5.4 


62,6 


263 


240.3 


107.0 


24 


21.9 09.8 


34 


76.7 


34.3 


144 


131,8 


68.6 


204 


188.4 


83.0 


201 


241,2 


107.4 


25 


23.8 10.2 


SS 


77.7 


34,6 


145 


132.6 


69.0 


205 


387.3 




265 


2421 


107. B 


26 


23.8 10.B 


36 


78.6 


35.0 


1*8 


133.4 


59.4 


20s 


188.2 




266 


243.0 


108,2 


27 


24,71 Il.O 


37 


79.5 


35.4 


147 


134.3 


58-8 


207 


1S».1 


84:2 


267 


243.9 


108,6 


US 


25.6 11.4 


SS 


80.4 


35.8 


148 


1352 


60.2 


208 


190.0 


84.6 


S68 


244.8 


109.0 


29 


26,5 11.8 


39 


81.3 


3S.2 


148 


136.1 


60.6 


209 


190.9 


8S.0 


268 


245.7 


109.4 


30 


27-4 12.2 


m 


82.2 


36.6 


150 


137.0 


61.0 


210 


191.8 


'86.4 


270;246.7 


109,8 


31 


28.3 12.6 


91 


83.1 


37.0 


161 


137.9 


61.* 


211 


192.8 185.8 


371J 247.6 


110,2 




29.2 13.0 


92 


84.0 


37.4 


152 


138.& 


61.8 


212 


193.7 


88.2 


272; 248,6 


110.6 


33 


80,1 13.4 




85.0 


&1-6 


163 


139.8 


62,2 


213 


184.6 


8fi.6 


2731249.4 


111,0 


34 


31.li 13,8 


94 


85.9 


382 


164 


140.7 


82.6 


214 


395.5 


S7.0 


K4 250,3 


111,4 


S5 


32.0 14.2 


95 


86.8 


!)S.8 


155 


141.6 


63.0 


213 


196.4 


SJ.4 


275! 261.5 


111.9 


36 


32.9 14,6 


6e 


87.; 


S&.O 


168 


na.5 


63.5 


218 


197.3 


87.9 


278 


262.1 


112.3 


37 


33,8' 15.0 


97 




39.5 


157' 143.4 


63.9 


217 


198.2 


883 


277 


253.1 


112.7 


3^ 


347 15,5 




39!; 


36.9 


158 144.3 


64,3 


218 


199.2 


StJ 


278 


251,0 


113,1 


39 


35,6 15.9 


fifl 


90.4 


40.3 


159 145.3 


64.7 


219 


200.1 


89. 


279 


2549 


113,5 


40 


36,5 


16.3 


100 


91-4 


40.7 


160143.2 


65.1 


220 


201.0 


8S. 


sso 


265.8113.9 1 


il 


37,6 


16.7 


101 


92.3 


41.1 


161 1147. 1 


65,5 


221 


201,9 


89. 


281 


256.7 


1143 


« 


38.4 


17.1 


loa 


93.2 


41.6 


1321148.0 


65.9 


222 


202,8 


90. 


282 


257.6 


1147 


43 


38.3 


17.5 


103 


941 


41.9 


163 14S.S 


66.3 




203.7 


no. 


283 


258,6 


1151 


J4 


40.2 


17.9 


104 


95.0 


42.3 


IGi 149,3 


66.7 


224 


204.6 


91. 


284 


269.4 


115,6 


*5 


41.1 


18.3 


105 


95,9 


42 7 


165 150,7 


67.1 


225 


206.5 


91. 


285 


260.4 


116.9 


49 


43.0 


18.7 


108 


96.8 


4S.1 


138 '151.6 


67.fi 


228 


206.5 


SI. 


286 


261,3 


116.3 


47 


42.9 


19.1 


107 


97.7 


43,5 


167 152,6 


6JS 


227 


207,4 


92.3 


287 


262.2 


H6.7 


13 


43.9 


19.5 


108 


93.7 


43.8 


193 153.6 


68.3 




208.3 


92. 




283.1 


117.1 


4S 


44.8' 19.9 


1 9 


99.6 


44,3 


10911544 


33,7 


hi 


209.2 




289 


2840 


117.5 


50 


45.7 20.3 


110 


100.5 


44.t 


170 


1S5.3 


S9.1 


230 


210.1 


93! S 


290 


264.9 


118.0 


&1 


46.01 20.7 


1 1 


101.4 


45.1 


171 


156.2 




231 


211.0 


94.0 


Sdl 


266.8 


113.4 


ia 


47.61 21.2 


1 2 


102.3 


46.6 


173 


1E7.1 


70.0 




211.9 


94.4 


292 


266.8 


118.8 


43 


43.41 31.6 


13 


103.2 


46.0 


173 


158.0 


70,4 


238 


212.9 


94.8 


293 


287.7 


118.2 


St 


49.3, 22.0 




1041 


46.4 


174 


169.0 


70,8 


234 


213.8 


55:2 


^4 


268.6 


119.6 


SE 


50.21 29,4 


1 5 


105.1 


46.8 


17S 


169.9 


T13 


235 


214.7 


SS.6 


296 


269.5 


120.0 


M 


51.2] 22,8 


118 


106.0 


47.2 


1761160.8 


71,6 


238 


215.8 


96.0 


296 


270,4 


120.4 


57 


52.1 23,2 


J17 


106.9 


47.6 


177! 161.7 


72.C 


237 


218.6 


96.4 


207 


271.3 


120.8 


53 


53.0 23.6 


113 


107.8 


48.0 




72,4 




217.4 


8ejS 


298 


272.2 


131,^ 


59 


53,9 240 


119 


108.7 


48.1 


179^163.5 


73.8 


23I 


218,3 


fl7:2 




273.2 


121.6 


^. 


64.8 244 


120 


109.61 48.8 
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219.3 
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Lit, 


Thp. 


1 


00.9 


00.4 


61 


6S.3 25,8 


121 


109. 


61.1 


181 


164.0 


76,5 


241 


218.4 


101.9 




01.3 


00.3 




68.2 20.2 


122 


110. 


61.0 


182 


Ifll-S 


78.9 


243 


219.31 1013 




oa.7 


01,3 


«3 


67.1 2a,fl 


123 


lJl.i 


52.0 


1S3 


166.9 


77.3 


243 


220, L 


102,7 




03.0 


01.7 


64 


68,0 27.0 


124 


112. 


fi2.1 


1B4 


180.8 


77.S 


244 


221.1 


103.1 


. 


04.5 


<li] 


«5 


68.B 27.5 


12fi 


113.3 


62.8 


IBS 


167.7 


78.3 


245 


222.0 


I03,S 




05.* 


0i5 


m 


69,8 27.e 


lafl 


111.S 


S3,2 


IBS 


168.6 


78,8 


246 


223.0 


104,0 




08.3 


fla.o 


€7 


«0,7 28.3 


127 


115. 


53.7 


IS7 


169.5 


79,0 


S47 


223,i 


104,4 


. 


07.3 


03.4 


as 


61.6 2a7 


128 


imo 


54,1 


188 


noA 


79,5 


243 




1D4.8 


■ 


Oia 


038 


tia 


62.5 29.2 


129 


116.9 


64.5 


189 


171,3 


79.9 


249 


223.'7 


105.2 


10 


09.1 


04.2 


70 


63.4.29-6 


130 


117.8 


54.9 


190 


172.2 


80.3 


250 




106.7 


11 


10.0 


OiA 


71 


01.3 ao.o 


131 


113.7 


65.4 


191 


173.1 


80.7 


251 


227i5 


108.1 


12 


10.!) 


0^.1 


72 


65.3 30.4 


133 


119.6 


-558 
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174.0 


81.1 


252 


828.4 


106,6 


13 


11.8 


o.',.,'i 


73 


66.2 3i\9 


133 


120.6 


56,2 


193 


174.9 


81.6 


253 


229.; 
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11>,7 


0.1.9 


74 


67,1 31,3 


134 


121.4 


SM 
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176.8 
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254 


230.: 


07,3 


35 


13.0 


()D-.3 


75 


68.0 31.7 


las 


122,4 


67.1 


196 


176.7 


82.4 


265 


231.1 


07.8 


16 


U.5 


tifl.3 


78 


68.B 32,1 


13S 


123.3 


57.5 


196 


177.6 


82.8 


256 


232.t 


08,2 


17 


15.4 


<i7.a 


77 


69.8 32,6 
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124.2 


si.i 


197 


173.5 


83,3 


257 


232.( 


108,6 


IS 
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07,0 


73 
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68.3 
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179.4 


83,7 
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id 
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20 
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08.5 


SO 
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21 
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s\ 
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127.6 


6H.6 
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132.2 


84.9 


261 


230.5 
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Ifl.fl 


Ofl.3 


8a 


74.3 31,7 
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123,7 


60,0 
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183.1 


ea.4 
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237.6 


10.7 


23 


2n.s 


0U.7 


33 


75.3 35.1 


143 


129.a 


6a4 


203 


18*,0 


85.8 


263 




lU 


■2-1 


21.8 


10.1 


84 


76,1 35,5 


144 
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60.9 


20* 


184.9 


86.2 


261 




lU 


is 


2i7 


10 U 


8.1 


77.0 35,9 


145 


131. 


81.3 


SllS 


I8S.8 


86.6 


266 
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12,0 


20 


S3.i 


11.0 


8d 


77.9 3ti,3 


146 


132.3 


61,7 


200 


186.7 


87.1 


266 


241.1 


12.1 


2? 


U£ 


11.1 


87 


78,8 348 


147 


133.2 


flil 


207 


187.6 


87.6 


267 


242.( 


12.3 


28 


Its. 


11.3 


ES 


79,8 37.2 


148 


134.1 


«a.6 


203 


188.6 


87.9 


268 


242.9 


113.S 


29 


ss. 


12.3 


S9 


B0.7 87.6 


149 


135.0 


oao 


209 


189.4 


88.3 


■led 


243.i 


111.7 


30 


27. 


12.7 


ft) 


81,6 3&0 


160 


135,9 


634 


21* 


190.3 


88.7 


270 


244.7 


1141 


31 


23, 


13.1 


91 


82.6 33,S 
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1SS.S 


63.3 
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69.2 
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t2 


2S.0 


13.6 


n 


83.4 33,6 
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64.3 
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89.8 
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115,0 


3S 


S0.j 
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flj 


84.3' «B.3 
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133.7 


64.7 


aiS 


193,0 
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115.4 


31 


30.3 


4.4 


«4 


85.239.7 
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139.6 


65,1 
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193.9 


B0.4 


274 
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115.8 


35 


SI. 


4.3 


fS 


S'i.fl40.1 


i5S 
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65.5 


as 


194,9 


90.9 
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M 
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15.2 


JS 


S7.0 40,6 
87.W 41,0 
.^S.S 41.1 


166 


141.4 


es.fi 
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196.8 


91.3 


278 


250.1 


11S.B 


37 


33.S 


is 


1"7 


157 


142.! 


66.4 


217 


196.7 


91.7 


277 


ssi.q 


117.1 


33 


34.4 


i5.l 


S3 


153 


1*3.2 


66.8 


213 


197.6 


921 


27S 


262.^ 


117J 


39 


3S. 


1^5 




89. :| 41.3 


169 


144.1 


«7,2 


219 


193.B 


92.6 


279 


2S2.1 


117.B 


40 


5G3 
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161 


140.1 


74,5 


224 


199.8 


101.7 


284 


2S3.( 


4f; 


40.1 


20.4 


103 


93.1 


J 7.7 


165 


147.0 


71,9 


225 


200.5 


102.1 


285 


2B3.( 


4S 


41.0 


20,9 


108 






1H6 


147.0 


75.4 


2-ja 


201.4 


i(&e 


286 


264.f 


47 


41.9 


31,3 


107 


95!; 


43!e 


167 


14B,S 


75,8 


227 


S02,3 


103,1 




255.7 


43 


42.S 


21,1 


103 


96,2 


49-0 


163 


149.7 


les 


228 


203.1 


103,5 




256,6 


4fl 


43.7 




1139 


97.1 


43.5 


169 


1,™.6 


1U 


229 


204.0 


104,0 


289 


257.5 


SO 


44.6 


22.' 


110 


98.0 


49.9 


170 


151.6 


77.2 


230 


S04.9 


104.4 


290 


258.4 


51 


45.4 


23.2 


in 


98.9 


50.4 


171 


152,4 


r,.6 


231 


205.8 


104.9 


291 


259.S 


£2 


46.3 


1B.6 


112 


B9,8 


50.8 


172 


153.3 


78.1 


232 


206.7 


10S.3 


293 


260.2 


S3 


47,2 


24,1 


113 


100.7 


fil.3 


173 


l.'>4.1 


78.5 


^3 


2(]7.8 


105.! 


SM 


2S1.1 


U 


4ai 


24.6 


114 


101,8 


H.8 


174 


15B.0 


7B» 


234 


203.5 


106.2 


294 


282.0 


55 


49,0 


25,(1 


115 


lOiS 


52.2 


175 


155.9 


79.4 


235 


309.4 


106.7 


295 


262.8 


m 


49,9 


25.4 


11^ 


103.4 


63.7 


178 


156.8 


7SS 


236 


210.3 


107.1 


398 


263.7 


57 


S0.8 


26.9 


17 


101.2 


6S.1 


177 


157,- 


80.4 


237 


211.2 


107.6 


297 


264.8 


S3 


ai.7 


26.3 


13 


105,1 




178 


1.13,0 


80.8 


238 


212. 


10S.0 


29S 


265,6 


fiS 


52,6 


28.8 


Ifl 


106,0 


54!n 


I7fl 


159.5 


SLS 


239 


2!3.(1 


108.5 


299 


2644 


60 


53.5 27.2 


130 

Dl3t 


106.9 

Dep, 


Lnt. 


ISO '160.4 


81,7 


240 


313,8'109.0 


300 


Z67.3 


Dep 


1,=. 


Dist.l T}f]\ 


hut 


ni-it.j Dep. i Lit. 


Disl 


Dep. 



DifiSienoa ot lAlUndA bii& Q«guMu« ba ^f>. 
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Diat. Lat. 1 Dep. 


Dbt. 


Lflt. 


DeP 


Dist 


L.-it. 


D^ 


Dist 


Lat. 


Dep. 


Dist.l Lat. 


W" 




~ 


00.9 


00.6 


~6l 


63.9 


2S.6 


121 


'108,3 


mA 


131 


16B.8 


86.0 


241 


212.8 


113.1 




2 


01.8 


oos 


Si 


54.7 


2&.1 


122 


107.7 


£!.3 


182 


160.7 


8^4 


242 


213.7 


1138 




3 


02.8 


01.4 


ea 


65.6 


29.6 


123 


108,6 


57,7 


183 


161.8 


S3,9 


243 


21*. 6 


114.1 




i 


03.6 


015 


£4 


66.6 


30.0 


1U4 


109.5 


6S.2 


184 


162,fi 


86,4 


244 


215.4 


114.6 




5 


i>1.4 


023 


65 


B7.4 


30,5 


125 


110.4 


fifi.7 


185 


163.S 


86,9 


2J6 


216.3 


1160 




S 


05-3 


02^ 


W 


58.3 


31.0 


129 


111.3 


69.2 


188 


164; 


87,3 


248 


217.2 


115,6 




7 


oa.2 


035 


61 


59.2 


31.5 


127 


112.1 


69.6 


187 




87,8 


247 


218.1 


116.0 




s 


07.1 


03.8 


6S 


60,0 


31.0 


128 


113.0 


60,1 


188 


166!) 


88.3 


218 


21B.0 


118.4 




» 


07,S 


042 




60,9 


32.4 


29 


113.9 


60.6 


189 


166.9 


88.7 


249 


219.9 


116.9 




10 


08.8 


04.7 


70 


61.8 


32,9 


130 


114.S 


61-0 


190 


107,8 


89.2 


250 320.7 


117-4 






09.7 


05.2 


71 


ti-i.7 


33.3 


31 


116.7 


61,5 


lyi 


188.6 


89.7 


251 i 2-.'I.6 


H7.8 




2 


lO^fi 


05.6 


72 




33.8 


3-2 


118.5 


62.0 


192 


1GS.5 


P0.1 


252 222,6 


118.3 




3 


11.5 


oe.i 


73 


6L5 


34.3 


33 


117.4 


614 


193 


170.4 


90.8 


253 223.4 


118.8 




34 


12,4 


06.6 


74 


65.3 


34.7 


34 


118.3 


62,B 


194 


171-3 


91.1 


254 E24.3 


119.2 




]S 


laa 


0!.i) 


75 


68,1 


36.2 


33 


11B.2 


63,4 


196 




91.6 


2S6 B26.2 


11B.7 




16 


14. 


07.5 


76 


67.1 


35.7 


136 


ISO.l 


83.8 


196 


173^? 


92 


256 226.0 


130.2 




27 


15. 


08.0 


77 


68.11 


3a, 1 


137 


121,0 


64,3 


107 


173.0 


92.5 


257 


226.9 


120.7 




18 


:B. 


0S.5 


78 


68.9 


3M 


133 


121.8 


64,3 


198 


174.8 


93.0 


258 


227.8 


121,1 




19 


16.8 


08.e 


79 


69.8 


37.1 


139 


122.7 


fi53 


19B 


175.7 


93.4 


259 


228.7 


121.6 




BO 


17,7 


09.4 


80 


70.t 


37,6 


140 


123,6 




200 


176.6 




260 


229.8 


122.1 




21 


18. 


09.9 


61 


7L5 


3S.0 


141 


VH.5 




201 


177.6 






230,4 


122,5 




22 


19.4 


10.3 


82 


72.4 


3e,B 


142 


125.4 


«6,7 


202 


178.4 


04.8 


262 


231.3 


123,0 




23 


20-. 3 


10.8 




73,3 


39XJ 


43 


128,3 


fl7.1 


203 


179.2 


6,^.3 




232.2 


123,6 




Si 


21S 


11.3 


S4 


74.2 


39,4 


44 


127,1 


€1A 


204 


IS0.1 


96.8 


264 


233.1 


123.9 




26 


22.1 


!1.7 


66 


76.1 


39.9 


45 


128.0 




205 


181.0 


96.2 


265 


234.0 


124.4 




26 


23.0 


122 


86 


76.B 


40,4 


46 


12C.9 


08,6 


206 


181.9 


96.7 


2t>6 


234,9 


124.9 




S7 


S3S 


13,7 


87 


768 


40.8 


147 


129.8 


am 


207 


183,8 


97,2 


267 


235.7 


12.5.3 




S8 


24 7 


13.1 




77.7 


41.3 


148 


130.7 


695 


208 


183.7 


97.7 




236.6 


125.8 






2S.a 


13.S 




78.6 


41.8 


149 


131.6 


70X3 


209 


184.6 


9S.1 


269 


237.6 


126.3 




SO 


26.5 


14.1 


80 


79.5 


42.3 


150 


132,4 


70,4 


210 


185.4 


9&6 


270 


238,4| 


126.8 




31 


27.-* 


14.t! 


91 


80.3 


4i7 


151 


133.3 


70.9 


211 


188.3 


9B.1 


«1 


2SB.: 


127.2 




Si 


se-3 


IS.0 


92 


81.2 


43.2 


1 2 


134.2 


71.4 


212 


187.2 


99.B 


273 


240.2 


127.7 




S3 


S9.1 


15.6 


»3 


8il 


43.7 


1S3 


135,1 


71.S 


213 


188.1 


100.0 


273 


241.0 


128.2 




34 


30.0 


16.0 


Hi 




44.1 


1 4 


136.0 


72.3 


214 


189.0 


100.5 


274 


241.B 


138.6 




35 


303 


ia.4 


96 


819 


44.8 


1 5 


136.9 


72.8 


215 


189.f 


100,9 


275 


242.8 


I2fl.I 




S« 


31.S 


16B 


S6 


84.8 


46.1 


156 


137.7 


73.2 


216 


390.7 


101.4 


276 


243.7 


129.6 




37 


32-7 


17.-* 


S7 


8.1.6 


45J5 


157 


138.6 


73,7 


217 


191.6 


lOl.B 


277 


244.8 


130.0 




S3 


S3,<3 


17.8 


98 


86.5 


4S.0 


lea 


133.6 


74,2 


218 


lfla,5 


102,3 


278 


245.5 


130,6 






34. 


18.3 


m 


87.4 


46.5 


1 9 


140,4 


74.6 


219 


193.4 


102.8 


279 


246.3 


131.0 




40 


35. 


18-8 


100 


88.3 


4&9 


160 


141.3 


7B.1 


220 


194.2 


103.3 


280 


247,2 


131.5 




11 


S63 


19S 


101 


89.2 


47.4 


IBl 


143.2 


7o,8 




19B.J 


103.8 


281 


248.1 


131.9 




43 


37. 


19.7 


102 


BO.l 


47.9 


162 


143.0 


76.1 


2l;2 


198.0 


104.2 




24B.0 


132.4 




43 


se. 


20.2 


103 


00. 


43.4 


133 


143.9 


76.6 


223 


196.9 


1047 




249,9 


132.9 




44 


88.8 


S0.7 


104 


91.8 


48.8 


164 


144.8 


77.0 


224 


lB7,e 


105.2 


284 


250.8 


13S.3 




4fi 


39.7 


ei.i 


106 


92.7 


49.3 


165 


146.7 


77.5 


223 


198-7 


105.6 


285 


261.6 


133.8 




46 


4(>.« 


!i.a 


106 


S3.6 


49.8 


166 


148.6 


77,9 


226 


199.6 


108.1 


286 


253.6 


134.3 




47 


41.5 


22.1 


107 


B4.5 


60.2 


107 


147.5 


73,4 


227 


200. 


106.6 


287 


253.4 


134.7 




4B 


42.4 


22.5 


108 


96.4 


5.J.7 


188 


148.3 


78,9 


228 


201.8 


107.0 


288 


264.3 


136.2 




49 


4S.S 


23.0 


109 


96.2 


6i.2 


166 


149.3 




239 


202.2 


107.5 


2SB 


265.2 


136.7 




SO 


141 


23.6 


110 


67.1 


51.6 


no 


150,1 




230 


203.1 


10S.0 


290 


250.1 


136,1 




61 


4S.0 


•2A,i 


111 




S2.1 


171 


151.0 




ISl 


204.0 


108.4 


2B1 


-266.B 


136.8 




A3 


46.B 


U.i 


112 


Bsil 


62,6 


172 


151 .y 


607 


2S2 


204,8 


103.9 


2B2 


257.8 


137.1 




fiS 


46.8 


at.9 


113 




63.1 


173 


152,7 


81J2 




205,7 


109.4 


293 


358,7 


137.6 




£4 


47.7 


!fi.4 


114 


MO.; 


5^£ 


174 


163.9 


61.7 


!!34 


208.6 


103.B 


294 


259,6 


138.0 




{£ 


48.B 


•IBS 


115 


101.5 


64.0 


176 


154.5 


i2S 


236 


207.5 


110.3 


295 


260.5 


138.6 




to 


4SA 


263 


118 


102.4 


64.5 


176 


155.4 


82.6 


236 


208.4 


110,8 


236 


261. 


189.0 




i7 


».3 


iSi 


117 


103.3 


.')49 


177 


166.3 


83.1 


237 


209.8 


111.3 


297 


262.3 


139.4 




i6 


61.3 


27.2 


118 


104.2 


56.4 


178 


157,2 


8S.6 


238 


210.1 


111.7 


2B8 


363,1 


189.9 




M 


£2.1 


277 


119 


105.1 


55 » 


I7B 


158,0 


84.0 


239 


211,0 


11Z2 


2B9 


264.0 


140,4 




60 


53.0 


2S.2 


ISO 


10G.O 


S6,3 


ISO 


158,9' 84.5 


240 


211.9 


112J 


300 


264.9140,8 




Diri.|Dep 


Lai. 


Dist 


Dep. 


Lat 


Dist 


Dap. ' Lilt. 


l)l.t.| Dtp. 


Lrxt. 


Dist.l Dtp. 1 L»t, 


k 



KSsKBce of lAtitade and Itecaztoift tot ^^ . 
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TABLE TL— DUbiwiM of Latltnde wtd 


ilipKhure fcr 28". 






Dist 


Lot 
OO.B 


l).p 


Dist 
61 


Ut. 


Dep. 


Dist 


Lat. 


Dep 


Dist 


Lat. 


Dep. 


DUt 


Lat. 1 Dep. 




63,4 


ai^ 


121 


105,8 


53.7 


TsT 


158,3 


87.6 


241 


210,8 116.9 




2 


01.7 


01.0 


62 


5J.2 


301 


322 


109.7 


5tl,l 


1S2 


159,2 


83.2 


2*2 


2H.7 117.3 




3 


02.8 


01.5 


63 


65.1 


30.S 


123 


107.8 


56,6 




160.1 


88.7 


243 


212.5 117.S 




4 


03.fi 


013 


64 


58.0 




124 


108.5 


60,1 


184 


160.9 


89.2 


2*4 


213.4 118.3 




6 


04.4 


03,4 


65 


56,9 


siis 


125 


109.3 


60.9 


las 


161.8 


89.7 


246 


214,31 118.B 




S 


05.' 




66 


57,7 


S1.0 


12a 


IIO.L. 


61.1 




162,7 


90,2 


240 


215.S 


119.3 




7 


Ofl.l 


03:4 


67 


58,6 


3^Z,5 


127 


111.1 


619 


187 


163,6 


B0.7 


247 


21S.C 


119,7 




a 


07.0 


03.9 


6S 


69,5 


33.0 


128 


112,0 


62,1 




164.4 


91.1 


243 


216.8 


120,2 




fl 


07,8 


04.4 




60.3 


a3,5 


129 


112,8 


62,5 




3B5.3 


ei,6 


249 


217.fl 


120.7 




xo 


08.7 


04.8 


70 


61,2 


339 


130 


113.7 


630 


190 


166,^ 


92.1 


250 


218.7 


121,2 




11 


09,6 


0S,3 


71 


63.1 


34,4 


31 




6a.5 




167.1 


Bii.(> 


251 


219.E 


121.7 




12 


10.5 


05.8 


7^ 


63,0 


S4.0 


3i 


lis!. 


81.0 


IS2 


167.9 


93.1 


262 


220.4 


122,2 




13 


11.4 


M.3 


73 


63.8 


3S.4 


33 


116.3 


64,5 


193 


168.8 


B3.6 


253 


221.3 


122.7 




14 


TU 


03,8 


74 


647 


3.7.9 


34 


117.2 


65,0 


S4 


109.7 


94.1 


25* 


222.2 


123.1 




15 


13.1 


0?,3 


75 


65.6 


36, 


35 


118.1 


65.4 


1B5 


170.B 


94.5 


2E6 


223.0 


123,9 




IS 


14,0 


07.8 


76 


6U.5 


36.8 


38 


113.9 


65.9 


96 


171.4 


S6.0 


2G6 


223.B 


124.1 




17 


14,9 


08-2 


77 


67,3 


37. 


St 


119,8 


68,4 


B7 


172.3 


95. 


257 


224.3 


124.fi 




18 


167 


08.7 


73 


68.2 


^' 


33 


120.7 


6S,9 




173.2 


e6,{ 


268 


226.7 


125.1 




19 


16,6 


09,2 


79 


6B.1 


38.3 


139 


121,6 


67-4 


109 


174.0 


96.6 


259 


226-6 


125,6 




SO 


17.S 


08.7 


SO 


700 


3& 


140 


122,4 


67 9 


SOO 


174.9 


a7.{ 


260 


227.4 


126,1 




21 


1S.4 


10.2 


SI 


70,8 


a&. 


41 


W.3 


68.4 


201 


175.8 




261 


2-28.3 


126,5 




Vi 


19.2 


10.7 


82 


71.7 


39. 


42 


21.2 


68.8 


202 




Si'} 


2S2 


22B.2 


127,0 




aa 


20, 


112 


83 


72.B 


402 


43 


2S,1 


69.3 


203 


177.5 


98,4 


2S3 


230.0 


127.5 






21.0 


11.6 


S 


73.6 


i6. 


44 


25,9 


69.8 


204 


178.4 


B8.9 


284 


230.B 


128.0 




ii 


2 LB 


12,1 




74,3 


41S 


14S 


12S.8 


703 


205 


179.3 


M.4 


265 


231.8 


128.5 




^« 


22,7 


12,6 


E6 


7S.2 


41.7 


46 


127.7 


70.3 


20« 


iao.2 


99.9 


266 


232.G 


129.0 




If/ 


23,6 


13.1 


87 


76,1 


42S 


47 


128.6 


71.3 


207 


ISl.O 


100.4 


207 


233,5 


129.4 




ia 


24.5 


1S.6 


8a 


77.0 


42.7 


43 


129,4 


7tS 




181.9 


100.8 


208 


2.34.4 


129.9 




aa 25,4 


14,1 


80 


77.8 


43, 


49 


130,3 


n.i 




182,8 


101.3 


269 


236,8 


130,4 




30 I2S.2 


14.5 


flO 


7&7 


43. 


150 


131.2 


727 


210 


183,7 


L0i.e 


270 


236.1 


130.9 




31 1 27.1 


15,0 


9 


79,6 


44. 


161 


132,1 


785 


an 


184.5 


102.) 


271 


237.0 


13L1 






2S.0 


15,5 


«2 


80,5 


44.a 


153 


132,9 


73.7 


212 


186.4 


102.i 


272 


237.1 


131.11 




83 


28.9 


IS.O 


93 


81.3 


45.1 


153 


133.8 


743 


213 


186.3 


103.: 


273 


238.1 


132.4 




Si 


29.7 


18.5 


ii 


32.2 


455 


15* 


134.7 


74.7 


214 


187.2 


103.7 


274 


23».f 


13-2.S 






3D.6 


17.0 


95 


83,1 


4S.1 


166 


136.8 


7B.1 


215 


188.0 


I04.S 


276 




133.3 




SB 


31.B 


17.5 


5 


84.0 


46.5 


166 


136.4 


75.e 


216 


188.9 


104.7 


276 


24l!i 


133.3 




37 


S-Li 


l7,fl 


9 


84,8 


47,0 


157 


137.3 


76.1 


217 


189.8 


105.S 


277 




134.3 




S8 




18,4 




85.7 47.6 


158 


13S.2 


76.a 


218 


190.7 


105.7 


278 


243.1 


134.8 






34:1 


18.9 


39 


86.8 4a.O 


m 


139.1 


77.1 


219 


191.6 


108.2 


279 


244.0 


135.3 




40 




19.4 


100 


67,548.5 


leo 


i39.e 


77.6 


220 


192.4 


106,7 


280 


244.9 


136.7 




■41 








88.3 


49.0 


lei 


140.8 


78.1 


221 


193.3 


107. 


281 


245.f 


136.2 




43 




2o:i 


10 


89,2 


49.5 


lfl2 
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03 


S6.3 


66.0 


68 


131.5 


101.1 


228 


32.1 


137.2 


288 


280,0 


173. 


19 


39.1 


29.S 


09 


87.1 


65.8 


69 


135.0 


101.7 


229 


182-9 


137.8 


289 


230.8 


173. 


60 


39,9 


30.1 


110 


S7.8 


G6 2 


170 


135.8 


102.3 


230 


183.7 


138.4 


290 


231.6 


174 


51 


40.7 


30.7 


111 


88. f> 


668 


171 


136.6 


102.9 


231 


181.5 


139.0 


291 


232.1 


175. 


52 


41.3 


3.3 


112 


89.4 


87.4 


172 


137.1 


103.5 


232 


185.3 


139 6 


292 


233.2 


176. 


53 




3 .9 


lis 


90,2 


68.0 


173 


138,2 


101.1 


233 


186.1 


140.2 


293 


231 ( 


176.3 


51 


43.1 


8.5 


14 


91.0 


68.6 


171 


1SB.0 


101-7 


234 


188.9 


110.8 


291 


2a4.8 


176.B 


63 


43.9 


33.1 


16 


91.8 


69.S 


175 


139,8 


105 3 


'233 


187.7 


111.1 


295 




177.6 




14.7 


33.7 


16 


92.6 


«9.8 


178 


110.6 


106.9 


238 


188.5 


112,0 


296 


236,* 


178.1 


67 


15.6 


S.3 


17 


93-1 


70.1 




111.4 


106.5 


237 


189-3 


112-6 


297 


237.3 


178.7 


53 


ia3 


3 ,9 


is 


94-^ 


71.0 


173 


112.2 


107.1 




390-1 


iia2 


a98 


238.0 


179.3 


69 


17.1 


35.6 


IIB 


96.0 


71.6 


179 


113,0 


107.7 


239 


190.9 


113,8 




233.8 


179.9 


Dist. 


47.9 


se.i 


150 95 8 


722 


180 


143 8 


108 3 


240 


191.7 


144.4 


300 


239.fl 


180.5 


D.p. 


fir 


DL-t.|Dep. 


Lat- 


Hist, 


n^r>. 


Lat. 


Dist.! Dep. I Lat. 


Dist. 


D«p. 


Lit 
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141 



Dist. 


liftt. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 
241 


Lat. ] Dep. 


1 


00.8 


00.6 


61 


48.1 


87.6 


121 


95.8 


74.5 


181 


142.6 


in.4 


189.9 


148.4 


2 


01.6 


01.2 


62 


48.9 


38.2 


122 


96.1 


75.1 


182 


143.4 


112.1 


242 


190.7 


149.0 


8 


02.4 


01.8 


63 


49.6 


38.8 


123 


96.9 


75.7 


183 


144.2 


112.7 


243 


191.5 


149.6 


4 


03.2 


02.5 


64 


50.4 


39.4 


124 


97.7 


76.3 


184 


145.0 


1133 


244 


192.3 


150.2 


5 


03.9 


03.1 


65 


51v2 


40.0 


125 


98.5 


77.0 


185 


145.8 


113.9 


245 


193.1 


150.8 


6 


04.7 


03.7 


66 


520 


40.6 


126 


99.3 


77.6 


186 


146.6 


114.5 


246 


193.9 


151.5 


7 


05.5 


04.3 


67 


52.8 


41.2 


127 


100.1 


78.2 


187 


147.4 


115.1 


247 


194.6 


152.1 


8 


06.3 


04.9 


68 


53.6 


41.9 


128 


100.9 


78.8 


188 


148.1 


115.7 


248 


195.4 


152.7 


9 


07.1 


05 5 


69 


54.4 


42.5 


129 


101.7 


79.4 


189 


148.9 


116.4 


249 


196.2 


163.3 


10 


07.9 


06.2 


70 


55.2 


43.1 


130 


102.4 


80.0 


190 


149.7 


1170 


250 


197.0 


153.9 


11 


08.7 


06.8 


71 


55.9 


43.7 


181 


103.2 


80.7 


191 


150.6 


117.6 


261 


197.8 


154.6 


12 


09.5 


07.4 


72 


56.7 


44.3 


132 


104.0 


81.3 


192 


151.3 


118.2 


252 


1P8.6 


155.1 


18 


10.2 


08.0 


73 


57.5 


44.9 


133 


104.8 


81.9 


193 


152.1 


118.8 


253 


199.4 


155.8 


14 


11.0 


08.6 


74 


58.3 


45.6 


134 


105.6 


82.5 


194 


152.9 


119.4 


254 


200.2 


166.4 


10 


11-8 


09.2 


75 


59.1 


46.2 


135 


106.4 


83.1 


195 


153.7 


120.1 


256 


200.9 


157.0 


16 


12.6 


09.9 


76 


59.9 


46.8 


136 


107.2 


83.7 


196 


154.6; 120.7 


266 


201.7 


167.6 


17 


13.4 


10.5 


77 


60.7 


47.4 


137 


108.0 


84.3 


197 


165.2| 121.3 


257 


202.5 


158.2 


18 


14.2 


11.1 


78 


61.5 


48.0 


138 


108.7 


85.0 


198 


166.0 


121.9 


268 


203.3 


168.8 


19 


15.0 


11.7 


79 


62.3 


48.6 


139 


109.5 


85.6 


199 


156.8 


122.5 


259 


204.1 


159.6 


20 


15.8 12.31 


80 


63.0 


49.3 


140 


110.3 


86.2 


200 


157.6 


123.1 


260 


204.9 


160.1 


21 


16.5 


12.9 


81 


63 8 


49.9 


141 


1U.1 


86.8 


201 


158.4 


123.7 


261 


205.7 


160.7 


22 


17.3 


13.5 


82 


64.6 


50.5 


142 


111.9 


87.4 


202 


159.2 


124.4 


262 


206.6 


161.3 


23 


18.1 


14.2 


83 


65.4 


51.1 


143 


112.7 


88.0 


203 


160.0 


125.0 


263 


207.2 


161.9 


24 


18.9 


14.8 


84 


66.2 


51.7 


144 


113.5 


88.7 


204 


160.8 


125.6 


264 


208.0 


162.5 


25 


19.7 


15.4 


85 


67.0 


52.3 


145 


114.3 


89.3 


205 


161.6 


126.2 


2tJ5 


208.8 


163.2 


26 


20.5 


16.0 


86 


67.8 


52.9 


146 


115.0 


89.9 


206 


162.3 


126.8 


266 


209.6 


163.8 


27 


21.3 


16.6 


87 


68.6 


53.6 


147 


115.8 


90.5 


207 


163.1 


127.4 


267 


210.4 


164.4 


28 


22.1 


17.2 


88 


69.3 


54.2 


148 


116.6 


91.1 


208 


163.9 


128.1 


268 


211.2 


165.0 


29 


22.9 


17.9 


89 


70.1 


54.8 


149 


117.4 


91.7 


209 


164.7 


128.7 


269 


212.0 


16,5.6 


30 


23.6 


18.5 


90 


70.9 


55.4 


150 


118.2 


92.3 


210 


165.5 


129.3 


270 


212.8 


1662 


31 


24.4 


19.1 


91 


71.7 


56.0 


151 


119.0 


93.0 


211 


166.3 


129.9 


271 


213.6 


lti6.8 


32 


25.2 


19.7 


92 


72.5 


56.6 


152 


119.8 


93.6 


212 


167.1 


130.5 


272 


214.3 


167.5 


33 


26.0 


20.3 


93 


73.3 


57.3 


153 


120.6 


94.2 


213 


167.8 


131.1 


273 


215.1 


it;8.i 


34 


26.8 


20.9 


94 


74.1 


57.9 


154 


121.4 


94.8 


214 


168.6 


131.8 


274 


216.9 


1C8.7 


35 


27.6 


21.6 


95 


74.9 


58.5 


155 


122.1 


95.4 


215 


169.4 


132.4 


275 


216.7 


169.3 


36 


28.4 


22.2 


96 


75.6 


59.1 


156 i 122.9 


96.0 


216 170.2 


133.0 


276 


217.5 


169.9 


37 


29.2 


22.8 


97 


76.4 


59.7 


167 


123.7 


96.7 


217 


171.0 


133.6 


277 


218.3 


170.5 


38 


29.9 


23.4 


98 


77.2 


60.3 


168 


124.5 


97.3 


218 


171.8 


134.2 


278 


219.1 


171.2 


39 


80.7 


24.0 


99 


78.0 


61.0 


159 


125.3 


97.9 


219 


172.6 


134.8 


279 


219.9 


171.8 


40 


31.5 


24.6 


100 


78.8:61.6 


160 


126.1 


98.5 


220 


173.4 


135.4 


280 


220.6 


172.4 


41 


32.3 


25.2 


101 


79.6 


62.2 


161 


126.9 


99.1 


221 


174.2 


136.1 


281 


221.4 


173.0 


42 


33.1 


25.9 


102 


80.4 


62.8 


162 


127.7 


99.7 


222 


174.9 


136.7 


282 


222.2 


173.6 


43 


33.9 


26.5 


103 


81.2 


63.4 


163 


128.4 


100.4 


223 


176.7 


137.3 


283 


223.0 


174.2 


44 


34.7 


27.1 


104 


82.0 


64.0 


164 


129.2 


101.0 


224 


176.6 


137.9 


284 


223.8 


174.8 


45 


35.5 


27.7 


105 


82.7 


64.6 


165 


130.0 


101.6 


225 


177.3 


138.5 


286 


224.6 


175.5 


46 


36.2 


28.3 


106 


83.5 


65.3 


166 


130.8 


102.2 


226 


178.1 


139.1 


286 


226.4 


176.1 


47 


37.0 


28.9 


107 


84.3 


65.9 


167 


131.6 


102.8 


227 


178.9 


139.8 


287 


226.2 


176.7 


43 


37.8 


29.6 


103 


85.1 


66.5 


168 


132.4 


103.4 


228 


179.7 


140.4 


288 


226.9 


177.3 


49 


38.6 


30.2 


109 


85.9 


67.1 


169 


133.2 


104.0 


229 


180.6 


141.0 


289 


227.7 


177.9 


50 


39.4 


30.8 


110 


86.7 


67.7 


170 


134.0 


104.7 


230 


181.2 


141.6 


290 


228.5 


178.5 


51 


40.2 


31.4 


111 


87.5 


68.3 


171 


134.7 


105.3 


231 


182.0 


142.2 


291 


229.3 


179.2 


52 


41.0 


32.0 


112 


88.3 


69.0 


172 


135.5 


105.9 


232 


182.8 


142.8 


292 


230.1 


179.8 


53 


41.8 


32.6 


113 


89.0 


69.6 


173 


136.3 


106.5 


233 


183.6 


143.4 


293 


230.9 


180.4 


54 


42.6 


33.2 


114 


89.8 


70.2 


174 


137.1 


107.1 


234 


184.4 


144.1 


294 


231.7 


181.0 


55 


43.3 


33.9 


115 


90.6 


70.8 


175 


137.9 


107.7 


235 


186.2 


144.7 


295 


232.5 


181.6 


56 


44.1 


34.5 


116 


91.4 


71.4 


176 


138.7 


108.4 


236 


186.0 


146.3 


296 


233.3 


182.2 


57 


44.9 


35.1 


117 


92.2 


72.0 


177 


139.5 


109.0 


237 


186.8 


145.9 


297 


234.0 


182.9 


58 


45.7 


35.7 


118 


93.0 


72.6 


178 


140.3 


109.6 


238 


187.5 


146.5 


298 


234.8 


183.5 


69 


46.5 


86.3 


119 


93.8 73.3 


179 141.1 


110.2 


239 


188.3 


147.1 


299 


235.6 


184.1 


60 


47 3 


36.9 


120 94.673.9 


180 141.8 


110.8 


240 189.1 


147.8 
Lat. 


300 


236.4 


184.7 


Dittt. 


Dep. 


Lat. 


Dist. 'Dep. 'Lat. 


Dist. 


Dep. 


Lat. 


Dist. 


Dep. 


Dist. Dep. 


Lat. 
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DlxL 


Lat. 


Dcp 


Dist 


Lat. 


Dep 


I>,.t 


Ut, 


Dep. 


Uist- 


Lat, 


Dep. 


Dist.| L«. 


Dep. 




i" 


00.8 


008 


fll 


47.4 


^ 


TiT 


94,0 


78.1 


"isT 


im 


13.8 


241 [ 187.3 


151,7 




2 


01.8 


Ota 


&■! 


48-2 


89,0 


23 


B4.a 


' 7a.a 


182 


141.4 


14.5 


aJ2 1 188.1 


152,3 




3 


02.8 


01.9 


68 


49.0 


39,6 


-i3 


96.8 


77.4 


138 


142,; 


15,2 


24a 1S8-8 


152.9 




4 


ta.l 


(12.5 




49.7 


40.3 




96.4 


78.0 


184 


143,01 


15,8 


a44 189.6 


163.8 




B 


0S.9 


03.1 


S5 


60.5 


40,! 


i5 


97.1 


78.7 


185 


148,!? 


18,4 


215 190,4 


151,2 




6 


n4-7 


03.8 


m 


fil.3 




•Jb 


97,9 


79.3 


186 


144.5 


17.1 


248 1 191,2 


151.8 






05-4 


04,4 


67 


52.1 


4'i',2 




98,7 


79-9 


187 


145,3 


17.7 


247 192,0 


156.4 




3 


H)e.2 


05,0 


«S 


5i.S 


4-3,8 




99,5 


80-3 




116,1 


1&3 


248 192.7 


168,1 




9 


07,0 


057 




C3.tt 


48.4 




100,3 


81.2 


189 


116-9 


18,9 


249 193.5 


166.7 




10 


07.8 


06-3 


70 


M4 


44.1 


130 


L01,0 


8t,B 


190 


1477 


119.6 


260 194.3 


157. 




11 


il9Ii 


0l>.9 


71 


65.2 


417 


31 


IDl.S 


8.:.4 


191 


113.4 


120.2 


251 195.1 


163,0 




12 




07.fi 


79 


MH 


4S.3 


32 


1(8,6 


83,1 




149.9 


120.3 


258 1 196,8 


158.S 




13 


10.1 


oa.2 


73 


St.7 


45.9 


33 


103,4 


83.7 


193 


150,0 


21.6 


263 1 196.6 


159.2 




u 


10.9 


08.8 


74 


575 


48.6 


34 


104.1 


81.8 




150,8 


22.1 


264 


197.4 


169.8 




15 


11.7 


0!>,4 


75 


58.3 


47,2 


35 


104,9 


86.0 


195 


151.^ 


22.7 


255 


198.2 


160.6 




18 


W,4 


10.1 


76 


59.1 


47.8 


36 


105,7 


85,6 


198 


152,; 


23.3 


266 


198.9 


161.1 




17 


135 


10,7 


77 


69.8 


48,5 


37 


lOti-5 


8d,2 


197 


153.1 


24.0 


257 


199.7 


161,7 




Ifl 


uy) 


11.3 


78 


60.tt 


491 


33 


107,3 


86.8 


108 


153.9 


124,8 


258 


200.5 


162.4 




19 


14J8 


12.0 




61.4 


49 7 


39 


108,0 


87.5 


169 


154.7 


125.2 


259 


201,3 


163.0 




20 


IS. 5 


13.6 


SO 


62.2 


50,3 


140 


108-8 




200 


156.J 


125.9 


260 


202.1 


163. 




■l\ 


03 


i3.a 


fii 


62,9 


Sl,0 


41 


109,3 




201 




1286 


281 


202.8 


164.3 




•Jrl 


7.1 


1S,8 


8-1 


63,7 


51,6 


ti 


110,4 


8914 


m 


167ifJ 


127.1 


282 


203.6 


184.9 






7.9 


14.5 


83 


6i.5 


62,2 


143 


111.1 


90,0 


203 


57.f 


127.8 


263 


204.4 


1SG.5 




'ii 


8.7 


15.1 


£4 


65.3 


62.9 


144 




90,6 


204 


5a.E 


128,4 


2B4 


205,2 


186.1 




a5 


19.4 


15,7 


85 


ei.i 


53.5 


H5 


112:7 


91.3 


205 


59.) 


129.0 


266 


205.9 


166.8 




■JO 


20.2 


ie.4 


86 


06,8 


S-t.1 


14-1 


113,5 


91.9 


206 


180,3 


129.8 


2S« 


206.7 


167.4 




•il 


21,0 


1!.0 


87 


67.a 


GI,8 


H? 


114,2 


9i.5 


207 


flO.U 


130,3 


267 


207.6 


168.0 




28 


IIA 


17.6 




68.4 


55,4 


143 


115,0 


93.1 


208 


181.6 


130.9 


283 


208.8 


168,7 




2» 


'l-l^ 


ia.3 




09.2 


5a,0 


H9 


1158 


93.3 


£09 


S-2.4 


131,6 


269 


209.1 


16B.3 




."«) 


23.3 


189 




69.9 


56G 


150 


116,6 


94 4 


210 


163.S 


133.2 


270 


209.8 


1699 




SI 


J4.1 


1&.5 




70.7 


578 




117.3 


95.0 


211 


1U4.( 


1318 


271 


S!10.6 


170.6 




32 


U4.9 


20.1 




71.6 


57.S 


152 


1181 


95.7 


212 


34.f 


133.4 


272 


211.4 


17Lfl 




S3 


*iS.« 


20,8 


93 


72.3 


53.5 


168 


118,9 


90.3 


213 


65.5 


134,0 


273 


S12.2 


17U 




31 


^.4 


21.4 


94 


73,1 


69,2 


154 


119.7 


Di.g 


214 


88.! 


134.7 


27* 


212.9 


1T2.4 




35 


li73 


22.0 


&fi 


73.8 


59.8 


155 


120,5 


I17.5 


215 


87.1 


135,3 


275 


2ia7 


I7a.i 




3e 


2S.0 


'i'17 


96 


74.a 


60.4 


158 


121,-J 


P8.3 


218 


167.9 


135.9 


276 


214.S 


173.7 




87 


•28a 


23.3 


97 


75.4 


ei-o 


157 


122.0 


08 8 


217 


188.8 


138,8 


277 


215.8 


174.8 




S3 


29Ji 


23.9 


98 


70iJ 


61,7 


158 


122,8 


99,4 


218 


169,4 


137.2 


273 


218,0 


1760 




S9 


.'iO.3 


24.5 


&9 


7U.9 


62.3 


159 


123,6 


1041 


219 


!70,2i 137,8 


279 


218,8 


175.8 




40 


31.1 


25 2 


100 


77,7 


S2.d 


160 


124,3 


100.7 


220 


171.0138.5 


280 


217.6 


i76.a 






31.9 


SS.S 


101 


78.5 


63.S 


di 


125.1 


101.3 


221 


171.7 


139.1 


281 


:i:i8.4 


176.. 




42 


32.8 


25.4 


lOi 


79.8 


64,3 


62 


125.9 


101.9 


222 


173.5 


139.7 


282 


219.2 


177.6 




i% 


33.4 


ill 


loa 


80.0 


61.8 


63 


128.7 


102,0 


223 


173.8 


140,3 


283 


219.9 


178.1 




41 


34-1 


■ni 


104 


803 


65.4 


64 


127.5 


103,2 


224 


174.1 


141.0 


284 


220.7 


17B.7 




45 


35.0 


23.3 


105 


81,6 


63.1 


105 


128,2 


103,8 


225 


174.9 


141.8 


285 


221.5 


179,4 




4B 


35-7 


aj.9 


m 


fiiJ 


e»,7 


]6« 


129.0 


lOkS 


228 


176.6 


142.2 


288 


222,3 


180,0 




47 


sa.5 


2»,e 


107 


83ii 


B73 


167 


129.8 


1U5.1 


227 


176.4 


113.9 


287 


223.0 


180.8 




49 


s;.a 


30,3 


108 


835 


63,0 


163 


130.6 


105.7 


228 


177.2 


143.5 


288 


22S.8 


181.2 




4a 


38.1 


311.8 


IM 


84-7 


63.S 


Wd 


131.3 


108,4 


229 


178.0 


114,1 


289 


324,6 


18I.B 




so 


33,9 


31.3 


110 


85.5 


S9.3 


170 


132.1 


107.0 


230 


178.' 


144.7 


290 


225.4 


182,6 




51 


aa.B 


33.1 


111 


flit.3 


69,9 


171 


182.9 


HI7.8 


231 




U3.4 


291 


228.1 


IS3.I 




53 


40.4 


3^.7 


112 


si.d 


70.5 


172 


183.7 


108.3 


232 


180^: 


146.0 


292 


226.9 


ma 




63 


i\.-l 


3i.4 


lis 


8J.8 


71.1 


173 


134.4 


108.9 




181,1 


116.6 




227.7 


184,4 




G4 


42.0 


34.0 


114 


83,6 


n.7 


114 


135.2 


ion.5 


234 


1PI,9 


147.3 


294 


228,1 


ISi.0 




53 


4-27 


84. H 


115 


89.4 


72.4 


175 


186,0 


110.1 


235 


18-2.6 


1479 


295 




l&'i.fl 




S3 


43,5 


35.2 


lie 


flrt.l 


730 


17tl 


ma 


110,3 


238 


183.4 


148,5 


298 


280.'( 


138,3 




m 


44.3 


35,9 


117 


00.9 


73.8 


177 


137,6 


111.4 


237 


184,2 


149.1 


297 


230.8 


18S.B 




i% 


45.1 


36,5 


118 


S1.7 


74,3 


178 


l;jS,3 


112,0 


238 


185,0 


149,8 


293 


231,1 


187.S 






45.d 


87. 1 


110 


S2,5 


74.9 


178 




112.0 


239 


185.7 


150.4 


299 


23it4 


188.S 




eo 


Dtp 


37.8 


120 


93.3 


75,5 
Lat. 


180 


139 9 U3.3 


240 


186.5 


^51.0 


300 


333,1 




J 


Lat. 


Dist, 


Dep. 


fii;r|D«p, !"l^t. 


Riat, 


Dep. 


Lat. 


Dist. 


D.p.|L.t| 



IKifeieiioe cX Laltitodo «n& De>(K^B6 to %V . 
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iDist. 

1 


Lat. 

00.8 


'Dep. 


Dist. 


Lat. 


Dep. 
39.2 


Dist. 
121 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00.6 


61 


46.7 


92.7 


77.8 


181 


138.7 


116.3 


241 


184.6 


164.9 


2 


01.5 


01.3 


62 


47.5 


39.9 


122 


93.5 


78.4 


182 


139.4 


117.0 


242 


185.4 


155.6 


3 


02.3 


01.9 


63 


48.3 


40.5 


123 


94.2 


79.1 


183 


140.2 


117.6 


243 


186.1 


166.2 


4 


03.1 


02.6 


64 


49.0 


41.1 


124 


95.0 


79.7 


184 


141.0 


118.8 


244 


186.9 


156.8 


5 


03.8 


03.2 


65 


49.8 


41.8 


125 


95.8 


80.3 


185 


141.7 


118.9 


245 


187.7 


157.5 


6 


04.6 


03.9 


66 


60.6 


42.4 


126 


96 5 


81.0 


186 ' 142.5 


119.6 


246 


188.4 


158.1 


7 


05.4 


04.5 


67 


51.3 


43.1 


127 


97.3 


81.6 


187 . 143.3 


120.2 


247 


189.2 


168.8 


8 


06.1 


05.1 


68 


52.1 


43.7 


128 


98.1 


82.3 


188 1 144.0 


120.8 


248 


190.0 


159.4 


9 


06.9 


06.8 


69 


62.9 


44.4 


129 


98 8 


82.9 


189 


1 144.8 


121.5 


249 


190.7 


160.1 


10 


07.706.4 


70 


53.6 


45.0 


130 


99.6 


83.6 


190 145.5!l22.l| 


250 


19L5 


1607 


11 


08.4 


07.1 


71 


54.4 


45.6 


131 


100.4 


84.2 


191 


1 146.3 


122.8 


251 


192.3 


161.3 


12 


09.2 


07.7 


72 


55.2 


46.3 


132 


101.1 


84.8 


192 


147.1 


123.4 


252 


193 


162.0 


13 


10.0 


08.4 


73 


55.9 


46.9 


133 


101.9 


85.5 


193 


147.8 


124.1 


253 


198.8 


lt)2.6 


14 


10.7 


09.0 


74 


56.7 


47.6 


134 


102.6 


86.1 


194 


148.6 


124.7 


264 


194.6 


163 3 


15 


11.5 


09.6 


75 


57.5 


48.2 


135 


103.4 


86.8 


195 


149.4 


125.3 


255 


195.8 


168.9 


16 


12.3 


10.3 


76 


58.2 


48.9 


136 


104.2 


87.4 


196 


150.11 126.01 


256 


196.1 


164.6 


17 


13.0 


10.9 


77 


59.0 


49.5 


137 


104.9 


88.1 


197 


150.9 


126.6 


257 


196.9 


165.2 


18 


13.8 


11.6 


78 


59.8 


50.1 


138 


105.7 


88.7 


198 


151.7 


127.3 


258 


197.6 


165.8 


19 


14.6 


12.2 


79 


60.5 


50.8 


139 


106.5 


89.3 


199 


152.4 


127.9 


259 


198.4 


1«6.5 


20 


15.3 


12.9 


80 


6L3 


51.4 


140 


1072 


90.0 


200 


153.2 


128.6 


260 


199.2 


167.1 


21 


16.1 


13.5 


81 


62.0 


52.1 


141 


108.0 


90.6 


201 


164.0 


129.2 


261 


199.9 


1()7.8 


22 


16.9 


14.1 


82 


62.8 


62.7 


142 


108.8 


91.3 


202 


154.7 


129.8 


262 


200.7 


168.4 


23 


17.6 


14.8 


83 


63.6 


53.4 


143 


109.5 


91.9 


203 


155.5 


180.5 


263 


201.5 


169.1 


24 


18.4 


15.4 


84 


64.3 


54.0 


144 


110.3 


92.6 


204 


156.8 


131.1 


264 


202.2 


169.7 


25 


19.2 


16.1 


85 


65.1 


54.6 


145 


111.1 


93.2 


205 


157.0 


131.8 


265 


203.0 


170.3 


26 


19.9 


16.7 


86 


65.9 


55.3 


146 


111.8 


93.8 


206 


157.8 


132.4 


266 


203.8 


171.0 


27 


20.7 


17.4 


87 


66.6 


55.9 


147 


112.6 


94.6 


207 


158.6 


133.1 


267 


204.5 


171.6 


28 


21.4 


18.0 


88 


67.4 


56.6 


148 


113.4 


95.1 


208 


159.8 


183.7 


268 


205.3 


172.8 


29 


2-2.2 


18.6 


89 


68.2 


57.2 


149 


114.1 


95.8 


209 


160.1 


134.8 


269 


206.1 172.9 1 


30 


23.0 


19.3 


90 


68.9 


57.9 


150 


114.9 


96.4 


210 


160.9 


135.0 


270 


206.8 


173.6 


31 


23.7 


19.9 


91 


09.7 


68.5 


151 115.7 


97 A 


211 


161.6 


135.6 


271 


207.6 


174.2 


32 


24.5 


20.6 


92 


70.5 


59.1 


152 


116.4 


97.7 


212 


162.4 


136.3 


272 


208.4 


174.8 


33 


25.3 


21.2 


93 


71.2 


59.8 


153 


117.2 


98.3 


213 


163.2 


1.36.9 


273 


209.1 


175.5 


Zi 


26.0 


21.9 


94 


72.0 


60.4 


1541118.0 


99.0 


214 


163.9 


137.6 


274 


209.9 


176.1 


35 


26.8 


22.5 


95 


72.8 


61.1 


156 118.7 


99.6 


215 


164.7 


138.2 


275 


210.7 


176.8 


36- 


27.6 


23.1 


96 


73.5 


61.7 


156 


119.5 


100.3 


216 


166.5 


138.8 


276 


211.4 


177.4 


87 


28.3 


23.8 


97 


74.3 


62.4 


157 


120.3 


100.9 


217 


166.2 


139.6 


277 


212.2 


178.1 


38 


29.1 


24.4 


98 


75.1 


63.0 


158 


12L0 


101.6 


218 167.0 


140.1 


278 


213.0 


178.7 


39 


29.9 


25.1 


99 


75.8 


63.6 


159 


121.8 


102.2 


219 


167.8 


140.8 


279 


213.7 


179.3 


40 


30.6 


25.7 


100 


76.6 


64.3 


160 


122.6 


102.8 


220 


168.5 


141.4 


280 


214.5 


180.0 


41 


31.4 


26.4 


101 


77.4 


64.9 


161 


123.3 


103.5 


221 


169.3 


142.1 


281 


215.3 


lbO.6 


42 


32.2 


27.0 


102 


78.1 


65.6 


162 


124.1 


104.1 


222 


170.1 


142.7 


282 


216.0 


181.3 


43 


82.9 


27.6 


103 


78.9 


66.2 


163 


124.9 


104.8 


223 


170.8 


143.8 


283 


216.8 


181.9 


44 


33.7 


28.3 


104 


79.7 


66.8 


164 


125.6 


105.4 


224 


171.6 


144.0 


284 


217.6 


182.6 


45 


34.6 


28.9 


105 


80.4 


67.5 


165 


126.4 


]Of)M 


225 


172.4 


144.6 


285 


218.3 


183.2 


46 


35.2 


29.6 


106 


81.2 


68.1 


166 


127.2 


106.7 


226 


173.1 


145.3 


286 


219.1 


183.8 


47 


86.0 


30.2 


107 


82.0 


68.8 


167 


127.9 


107.3 


227 


173.9 


146.9 


287 


219.9 


184.5 


48 


3d.8 


30.9 


108 


82.7 


69.4 


168 


128.7 


108.0 


228 


174.7 


146.6 


288 


220.6 


185.1 


49 


37.5 


31.5 


109 


83.5 


70.1 


169 


129.5 


108.6 


229 


176.4 


147.2 


289 


221.4 


185.8 


50 


38.3 


32.1 


110 


84.3 


70.7 


170 130.2 


109.3 


230 


176.2 


147.8 


290 


222.2 


186.4 


51 


39.1 


32.8 


111 


85.0 


71.3 


171 131.0 


109.9 


231 


177.0 


148.6 


291 


222.9 


187.1 


62 


39.8 


33.4 


112 


85.8 


72.0 


172 131.8 


110.6 


232 


177.7 


149.1 


292 


223.7 


187.7 


53 


40.6 


34.1 


113 


86.6 


72.6 


173 132.5 


111.2 


233 


178.5 


149.8 


293 


224.5 


188.3 


54 


41.4 


34.7 


114 


87.3 


73.3 


174 


133.3 


111.8 


234 , 179.3 


150.4 


294 


225.2 


189.0 


55 


42.1 


35.4 


115 


88.1 


73.9 


175 


134.1 


112.5 


235 180.0 


161.1 


295 


226.0 


189.6 


56 


42.9 


36.0 


116 


88.9 


74.6 


176 134.8 


113.1 


236 


180.8 


151.7 


296 


226.7 


190.3 


57 


43.7 


36.6 


117 


89.6 


7.5.2 


177 135.6 


113.8 


287 


181.6 


152.3 


297 


227.6 


190.9 


58 


44.4 


37.3 


118 


90.4 


75.8 


178 1.36.4 


114.4 


238 


182.3 


153.0 


298 


228.8 


191.6 


59 


45.2 


37.9 


119 


91.2 


76.5 


179 


137.1 


115.1 


239 


183.1 


153.6 


299 


229.0 


192.2 


60 


16.0 38.6 


120 
Dist. 


91.9 


77.1 


180 


137.9115.7 


240 

Dist. 


183.9154.3 


300 
Dist. 


229.81928 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. Lat. 


Dep. Lat. 


Dep. Lat. 



difference of Latitude and DepatWi^ iox ^^ 
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Dist.JLat.Dep 


Di-t 


Lat-jUep^ 


DiBt 


I«t. 


D'P- 


Out 


Lat. 


Itep. 


Dist 


Lat. 


D«p. 




1 


00.8 007 


61 


40.0140,0 


121 


91.3 


79.4 


131 


136.6 


118.7 


241 


I81.S 


158.1 




a 


<ll,6iOL3 


62 


46,8 '40,7 


122 


B2.1 


80.0 


)82 


137. 


119.4 


242 


182.6 


158.8 




a 


(hJ.3 (liO 


€J 


47.5 413 


123 


02.8 


80-7 


las 


138. 


120.1 


243 


383.4 


159.4 




4 


03 ol Oie 


64 


4SZ 


4i0 


124 


93.6 


81.4 


184 


133.S 


120.7 


241 


184-1 


160.1 




S 


03,8 


03.3 


es 


49.1 


42,6 


125 


91.3 


82.0 


1B5 


139.6 


121.4 


245 


184.B 


lfa.7 




6 


04.5 


03.9 


M 


4B.S 


43.3 


12s 


95.1 


82.7 


186 


140.41 122.0 




185.7 


161.4 




7 


05.3 


04.6 


ff? 


50.8 


44.0 


127 


95.8 


83.3 


187 


141.1 


322.7 


247 


186.4 


182.0 




8 


Ofi.O 


05.2 




SI .3 


4i.d 


128 


96.3 


84.0 


IbS 


141,9 


123.3 


248 


187-2 


1617 




9 


oa.8 


05.9 


09 


62.1 


45,3 


l-i9 


97.4 


84.6 


189 


142.61 124.0 


249 


187,9 


163.4 







07.5 


06.6 


70 


52a 


45.S 


130 


98.] 


85.3 


190 


143.41247 


2S0 


188.7 


164.0 




1 


08.3 


07.-^ 


71 


53.e 


i6.i 


33! 




B5,B 


191 


144.1 125.3 


'JBl 


189.1 


164.7 




3 


00.1 


07.9 


72 


54.3 


47.2 


132 


8M.6 


88.8 


192 


144.» 126.0 


2S2 


19a2 


165.3 




3 


09.8 


085 


73 


M.1 


47.9 


133 


1M.4 


s;.i 


193 


115.71326.1 


253 


190.9 


166,0 




11 


io.e 


09.2 


74 


55 3 


4S.5 


134 


101.1 


87-i 


194 


148.41 127.3 
147.^127.! 


254 


131.7 


168.S 




IS 


11.3 


of.a 


75 


SCX3 


493 


335 


lOl.B 




3H5 


255 


1915 


167.3 




m 


12.1 


10.5 


76 


57.4 


4D,A 


136 


102.6 




196 


! 47.9128.6 


2S6 i 193.2 


168.0 




17 


11! 


11.2 


77 




50.5 


137 


103.4 


S9.i 


197 


148.7129.1 


257 1 194.0 


108.6 




15 


i3.a 


11.3 


73 


589 


51.2 


133 


104.1 




398 i 149. 4| 129.) 


258 ; 194.7 


169.3 




IS 


I4,[ 
15.1 


las 


10 


59.(J 


£1S 


136 


104,9 


1?:; 


3S9 1 150.2, 130.( 


259 ; 195.5 


169.B 




20 


lai 


80 


60.4 


52.6 


140 


105-7 


91.f 


200 lao.9131,2 


260 196.2 


i7ae 




11 


16.8 


ia.8 


81 


fll.l 


53.1 


141 


lOrt.4 




201 


151.7' 131.! 


201 


197.0 


173.2 




52 


ia.e 


14.4 


82 


619 


53.3 


3*3 


107.2 


eai 


ao2 


152.5: 132.6 
153.3 133.2 
164.5 133.1 




197.7 


17LB 




23 


17.4 


15.1 


ss 


62.6 


C4.5 


143 


107.9 


B3.i 


203 




198.5 


172.5 




1-1 


13.1 




at 


63,4 


55,1 


144 


10i7 


94.5 


204 


264 


199.-_ 


173,2 




25 


18.9 


18!4 


m 


642 


55,8 


145 


109.4 


95.1 


205 


164.7 


134.6 


265 


200.0 


173.B 




56 


ia.6 


in 


SS 


64.9 


5t!.4 


148 


110.2 


B5.8 


E06 


155.S 


135.1 


260 


200.S 


174.6 




11 


■iOA 


17.7 


B7 


6S7 


5J.1 


147 


HO.-B 


98.4 


207 


156.21 


135.f 


267 


201.i 


176.2 




28 


21.1 


IS.4 


S& 


ee.i 


57-7 


148 


in 7 


97.1 


20a 


157.( 


136.6 






175.8 




!ig 


ai.H 


19,0 


89 


67.2 


53.4 


149 


112.5 


97.1 


209 


157.7 


137-1 


269 


203:( 


178.5 




30 


22.6 


197 


&0 


tn.d 


59.0 


150 


113.2 


914 


210 


158.5 


137.8 


270 


203.E 


177.1 




31 


23.4 


203 


SI 


Of.7 


53.7 


161 


114.0 


99.1 


213 


159.5 


138.1 


271 


204.5 


177 a 




3-2 


24.2 


21.0 


S'2 


69,4 


GO. 4 


152 


114.7 


99.7 


212 




139.1 


272 


206.; 


178,1 




33 


24.9 


•21.0 


as 


7^2 


61.0 


153 


115 5 


100.4 


213 


IGoii 


39.7 


273 


206.( 


178.1 




31 


25.7 


223 


94 


70.9 


ei.7 


154 


116. 2 


10L( 


H14 


161.5 


40.- 


274 


20S.I 


179.8 




%$ 


2fi.4 


13.0 


M 


71.7 


62.3 


155 


117.0 


101.7 


215 


162.3 


41.1 


276 


207.5 


180.4 




38 


27.2 


2S.a 


80 


7-2.5 


63.0 


163 


1177 


103.3 


216 


163.0 


41.7 


276 


208.3 


181.1 




37 


27.9 


24.5 


B7 


712 


63.6 


157 


118.5 


103.0 


217 


]63.S|142.4 


277 


209.1 


1BI.7 




38 


28.7 


24B 




7t,0 


64.3 


158 


319.2 


103.7 


218 


161,5, 143.C 


273 


209.! 


182.4 






29.4 


15.6 


99 


74.7 


64.9 


159 


120.0 


104.3 


219 


165.3 343.7 


279 


210.6 


183.0 




40 




26.2 


100 


75,5 


65.6 


160 


130.8 


105.( 


220 


166.0144.3 


280 


2U.3 


183.7 




41 




2ej» 


101 


76.2 


63.3 


101 


121.6 


105.6 






H5.( 


231 


212.1 


184.4 




42 


31.7 


27,6 


302 


77.0 


66.9 


382 


322.3 


106.3 


222 


1676 


145.t 


282 


212.! 


185,0 
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27.6 


27.6 


98 


7o!o 


70.0 


159 


112.4 




219 


154.9 


154.9 


279 


1B7.! 


197,3 


40 


28.3 


3S.3 


100 


70.7 


70.7 


leo 


113.1 


liai 


220 


155.6 


1556 


sso 


igat 


19S.0 


4:1 


29.0 


Si° 


101 




71.4 


161 


113.8 


113.8 


221 


156.3 


156.3 


281 


1987 


198.7 


42 


29.7 


J05 


72.1 


72! 




114.6 


114.6 


222 


1S7.0 


157.0 




199.4 


199.1 


43 


30.4 


30.4 


103 


72.8 


72.S 




116.3 


115. 3 


223 


157.7 


157.7 




200.1 


2M.1 




3L1 


31.1 


104 


73.6 




164 


IIU.O 


116.0 


224 


168.4 


138.4 


SS4 


2O0.( 


SOUS 


45 


31.8 


SIS 


lOS 


74.5 


743 


163 


116.7 


118.7 


225 


169.1 


159.1 


285 


20L5 


201,S 


4a 


32.5 


SIS 


100 


76.0 


75,0 


186 


117.4 


117.4 


226 


15B.8 


159.8 


286 


202.S 


2011 


47 




332 


107 


75.7 


7S-7 


107 


118.1 


118.1 


227 


160.5 


160.5 


287 


202.9 


SOlfl 


43 


335 


33.9 


lOS 


76.4 


76.4 


163 


118.8 


118.8 


228 


181.2 


16L2 


288 


203.6 


203,0 


45 


3ia 


34.6 


109 


77.1 


77.1 


169 


119.5 


119.5 


229 


161.B 


161.9 




304.4 


2014 


50 


35.4 


35.4 


1 


71.8 


77.8 


ITO 


120.3 


1202 


230 


162.t 


182.6 


290 


205.1 


205.1 


51 


36.1 


36.1 


1 1 


78.5 


73.3 


171 


120.0 


120.9 


231 


163.3 


163.3 


201 


203.8 


2()S-9 


62 


36.S 


3<>.3 


2 


79.2 


79,2 


17a 


121.6 


121.6 


232 


164.0 


164,0 


292 


206.5 


206.S 


63 


37.5 


37.6 




7Bi» 




173 


132.3 


122.3 


233 


164.8 


164.8 


29S 


207.5 


201.2 


S4 


3S.2 


33.2 


4 


saa 




174 


123.0 


123.0 


234 


165.6 


165.5 


sa4 


207.9 


3D7.9 


65 


38. e 


38.B 


6 


81.3 


8l!3 


1/5 


12J.7 


123.7 


235 


168.2 


166.2 


295 


20S.( 


2016 


66 


39.6 


3!V(t 




e-2,0 


8-iO 


176 


121.5 


124.5 


236 


163.9 


166.9 


296 


209.3 


a»s 


67 


40.3 


4&.S 


7 


8-2.7 


817 


177 


126,2 


126.2 


237 


167.6 


167.6 


297 


210.0 


2110 


58 


4t.O 


41.0 


1 S 


83.4 


83.4 




125.9 


125.9 




163.3 


163.3 


298 


210.7 


2ia7 


53 


il.1 


41.7 


1 S 


84.1 


84.1 




126,8 


126.8 


239 


169,0 


169.0 


299 


2U.4 


21U 


JO 


42.4 


42.4 


120 


849 


84.9 




127.3 


127,3 


240 


169.7 


169,7 


300 


212.1 


3iai 


Lat. 


Dist.i Dpp. 


Lat, 


Dist. 


'dbP, 1 Lat. 


Dist, 


Dqi. 


Lat. 


Dist. 


D^ 



DifiemuM of LatiKQ&e koA. Ue^utaift to Vf> . 
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Sec 


Hours or O Hegreea. | 


Om. 


Im. 


2 ID, 


3 m. 


4 m. 


5m. 


6 m. 


7 m. 


8 m. 






2.2563 


1.B542 


1.7782 


1,6532 


1.5563 


.4771 


1,4102 


1.3522 




4.0334 


2,2481 


1.9506 


1.7757 


1.6514 


1.5549 


.4759 


1,4091 


1.3513 




3.7324 


2,2410 


1.9471 


1.7734 


1.6496 


1.5534 


.4747 


1.4081 


1.3604 




8.5563 


2.2341 


1.9435 


1.7710 


1.6478 


1.5620 


.*735 


1.4071 


1.3495 




S.4314 


2,2273 


1.B400 


1.7688 


1.6J80 


1.5605 


.4723 


1.4081 






3.3346 


2,2205 


1.B366 


1.7663 


1.6443 


1.6491 


1.47U 


1.4050 


l!3477 




3.2553 


2.2139 


1.9331 


1.763B 


1.6425 


1.6*77 


1.4699 


1.4040 


1.3463 




3.1833 


2.2073 


1.9296 


1.7618 


1.S407 


1.6463 


1.4683 


1.4030 


1.3459 




3.1303 


2,3009 


1.9262 


1-7593 


1.6390 


1.6440 


1.4678 


1.4020 


1.3450 




3.0793 


2.1946 




1.7670 


1.6373 


1,5436 


1.4664 


1.4010 


1.3441 




3.0334 


2.1883 


i.S196 


1,7647 


1.6356 


1.5421 


1.4652 


1.4000 


1.3433 




2.9920 


2.1822 


1.9163 


1.7524 




1.5407 


1.4640 


1,3989 


1.3423 




2.9542 


3,1761 


1.91S8 


1.7501 


l!6320 




1,4629 


1,3979 


1.3416 




2.B195 


2.1701 


1.9096 


1.7479 


1.6303 


l!5379 


1.4617 


:,3BH9 


1.3400 




2.8873 


2.1643 


1.9063 


1,7456 


1.6286 


1.5366 


1,4605 




1.33B7 




2.8573 


2.1584 


1.9031 


1.743* 


1,6269 


1,5351 


1.4594 


LS949 


1.3388 




2.8293 


2,1526 


1,8999 


1.7412 


1-6252 


1.6337 


1.4582 


1.3939 


1.3379 




2.8030 


2,1469 


1.8967 


1.7390 


1.6235 


1.S324 


1.4571 


1.3929 


1.3371 




2.7782 


2.1413 


1.8935 


1.7368 


1.6218 


1.5310 


1.4559 


1.391B 


1.3362 


19 


2.7547 


2.1368 


18904 


1.7346 


1.6201 


1,5296 


1,4548 


1.3910 


\S 


20 


2.7324 


2.1303 


.8873 


1.7324 


1.6184 


1-5233 


1.4536 


1.3900 


21 


2.7112 


2.1349 


.8843 


1.7302 


1.6163 


1.5269 


1,4525 


1,3890 


1.3336 


22 


2.6910 


2.1198 


.8811 


1,7281 


1.6151 


1.5268 


1,4,^14 


1,3880 


1,3327 


23 


2.6717 


2.1143 


.8781 


1.72S9 


1.6135 


1.52*2 


1.4502 


1.3870 


1.3319 


2i 


2.6533 


2.1091 


1.8761 


1.7233 


1.6118 


1.5229 


1,4491 


1.3860 


1.3310 


25 


2.6356 


2.1040 


1.8721 


1.7217 


1.8103 


1.5215 


1.4480 


1,335 


1.8301 


28 


2.6184 


2.0989 


1.8S9I 


1.7196 


1.6085 


1.6202 


1.4488 


1.384 


1.3293 


27 


2.6021 


2.0939 




1.7176 


1.6069 


1.5189 


1.4457 


1.383 


1.3234 


SS 


2.6SS3 




l!8632 


1,7164 


1.6053 


:.5176 


1.4446 




1.3278 


29 


2.6710 


2.0840 


1.8602 


1.7133 


1.6037 


1.6162 


1.4435 


1-3812 


1.3267 


30 


2,6503 


2.0799 


1.8573 


1.7113 


1,6021 


1,5149 


1,4*34 


1.3803 


1,3259 


31 


2.6421 


3.0744 


1.8544 


1,7091 


1.6004 


1.5136 


1.4412 


1.3792 


1.3250 


33 


2.6283 


2.0698 


1,8518 


1.7071 




1.6123 


1.4401 


1.3733 


1.3241 


33 


2.5149 


2.0649 


1.8187 


1.7060 


J.6B73 


1.5110 


1.4390 


1.3773 


1.3233 


34 


2.5019 


2.0603 


1.8459 


1.7030 


1.6957 


1.5097 


1.4379 


1.3764 


1.3-225 


35 


2.489* 


2.0567 


1.8431 


1.7010 


1.6941 


1.6034 


1.4368 


1.3764 


1.3216 


36 


2.4771 


2.0513 


1.8403 


1,6990 


1.6925 


1.6071 


1,4367 


1.3745 


1.3208 


87 


2.4052 


2.04B7 


1.8375 


1.6870 


1.5909 


1,5053 


1,4346 


1.3735 


1.3199 


3S 


2.4536 


2.0422 


1.8343 


1.6950 


1.5894 


1.6045 


1.4335 


1.3726 


1.31Bi 


39 


2.4424 


2,0378 


1,8320 


1.6930 


1,6878 


1,5032 


1,4335 


1,3716 


1.3183 


40 


2.4314 


2,0334 


1.8293 


1,6910 


1.5833 


1.5019 


1.4314 


1,3707 


1.3174 


41 


2.4208 


2,0291 


1.8268 


1,6890 


1.6847 


1.6007 


.4303 


1,3887 


1.3186 


42 


2.4102 


2.0243 


1.8239 


1.6871 


1.5832 


1,4994 


,4292 


1.3683 


1,3158 


43 


2.40O0 


2.0208 


1.8212 


1.6851 


1.5316 


1.4981 


,4281 


1.3678 


1.3149 


44 


2.8900 


2.0164 


1.8186 


1-6832 


1,6301 


1.4969 


.4270 


1.3869 


1.3141 


45 


2.SS02 


2.0122 


1.8159 


1.6S12 


1.6736 


1.4950 


.4260 


1.3860 


1.3133 


46 


2.3707 


2.0081 


1.8133 


1.6793 


1.5771 


1.4943 


,4249 


1.36S0 


1.3124 


47 


2.3613 


2.0040 


1.8107 


1.6774 


1.E765 


1.4S31 


.4233 


1.3641 


1.3116 


48 


2.3523 


2.0000 


l.SOSl 


1.6765 


1.6740 


1.4BI8 


,4228 


1.3632 


1-3108 


49 


2.3432 


1.9960 


1.8055 


1,6736 


1.572S 


1.4906 


1.4217 




1.3100 


50 


3.3d45 


1.9920 


1.8030 


1.8717 


J.6710 


1.4394 


1.4208 


1.3613 


1.3091 


51 


2.3259 


1.S881 


1.8004 


1.6698 


1.6695 


1.4881 


1,4196 


1.3604 


1.3083 


63 


2.3174 


1.9842 


1.7979 


1.6679 


1.5680 


1.4869 


1.4185 


1.3595 


1.3076 


53 


2.3091 


1.9803 


1.7054 


1.6661 


1.6666 


1,4356 


1.4176 


1.3586 


1.3007 


64 


2.3010 


1.9765 


1.7B20 


I.SM2 


1.6651 


1,4844 


1.4164 


1.3578 


1.3059 


65 


2.2931 


1.S727 


1.7904 


1,6624 


1.6536 


1.4832 


1.4164 


1.3567 


.3051 


66 


2.2853 


1.9690 


1.7879 


1.660B 


1.5621 


1.4820 


1.4143 


1.3658 


.3043 


67 


2.2775 


1.9652 


1.7356 




1.6607 


1.4808 


1.41S3 


1,3549 


.3034 


53 


2.2700 


1,9615 


1.7830 


1.6,W3 


1.6532 


1.4796 


1.4132 


1.3540 


.3026 


59 


2.2628 


1-9579 


1.7806 


1,6550 


1.5577 


1.4T83 


1.4112 


1.3S31 


1.3018 
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TABLE Vn.— Pn^wrtfcmal Logazifbrna, 



Sec 


Hours or Degrees. | 


9xn. 


10 m. 


11m. 


12 m. 


13 m. 


14 m. 


15 m. 


IGm. 


17 m. 





1.8010 


1.2653 


1.2139 


1.1761 


1.1413 


1.1091 


1.0792 


1.0512 


1.0248 


1 


1.3002 


1.2545 


1.2132 


1.1755 


1.1408 


'1.10S6 


1.0787 


1.0507 


1.0244 


2 


1.2994 


1.2538 


1.2126 


1.1749 


1.1402 


1.1081 


1.0782 


1.0502 


1.0240 


8 


1.2986 


1.2531 


1.2119 


1.1743 


1.1397 


1.1076 


1.0777 


1.0498 


1.0235 


4 


1.2978 


1.2524 


1.2113 


1.1737 


1.1391 


1.1071 


1.0773 


1.0493 


1.0231 


5 


1.2970 


1.2517 


1.2106 


1.1731 


1.1885 


1.1066 


1.0768 


1.0489 


1.0->?7 


6 


1.2962 


1.2510 


1.2099 


1.1725 


1.1880 


1.1061 


1.0763 


1.0484 


1.0223 


7 


1.2954 


1.2502 


1.2093 


1.1719 


1.1874 


1.1055 


1.0758 


1.0480 


1.021S 


8 


1.2946 


1.2495 


1.2086 


1.1713 


1.1869 


I.IOSO 


1.0753 


1.0475 


1.0214 


9 


1.2939 


1.2488 


1.2080 


1.1707 


1.1363 


1.1045 


1.0749 


1.0471 


1.0210 


10 


1.2931 


1.2481 


1.2073 


1.1701 


1.1358 


1.1040 


1.0744 


1.04(57 


1.0206 


11 


1.2923 


1.2474 


1.2067 


1.1695 


1.1352 


1.1035 


1.0739 


1.0462 


1.0202 


12 


1.2915 


1.2467 


1.2061 


1.1689 


1.1847 


1.1030 


1.0734 


1.0458 


1.0197 


13 


1.2907 


1.2460 


1.2054 


1.1683 


1.1341 


1.1025 


1.0729 


1.0453 


1.0193 


14 


1.2899 


1.2453 


1.2048 


1.1677 


1.1336 


1.1020 


1.0725 


1.0449 


1.0189 


15 


1.2891 


1.2445 


1.2041 


1.1671 


1.1331 


1.1015 


1.0720 


1.0444 


1.0185 


16 


1.2883 


1.2438 


1.2035 


1.1665 


1.1325 


1.1009 


1.0715 


1.0440 


1.0181 


17 


1.2876 


1.2431 


1.2028 


1.1660 


1.1820 


1.1004 


1.0710 


1.0435 


1.0176 


18 


1.2863 


1.2424 


1.2022 


1.1654 


1.1314 


1.0999 


1.0706 


1.0431 


1.0172 


19 


1.2860 


1.2417 


12015 


1.1648 


1.1309 


1.0994 


1.0701 


1.0426 


10168 


20 


1.2852 


1.2410 


1.2009 


1.1642 


1.1803 


1.0989 


1.0696 


1.0422 


1.0164 


21 


1.2845 


1.2403 


1.2003 


1.1686 


1.1298 


1.0984 


1.0692 


1.0418 


1.0160 


22 


1.2887 


1.2396 


1.1996 


1.1630 


1.1292 


1.0979 


1.0687 


1.0413 


1.0156 


23 


1.2829 


1.2389 


1J990 


1.1624 


1.1287 


1.0974 


1.0682 


1.0409 


1.0151 


24 


1.2821 


1.2382 


1.1984 


1.1619 


1.1282 


1.0969 


L0678 


1.0404 


1.0147 


25 


1.2814 


1.2375 


1.1977 


1.1613 


1.1276 


1.0964 


1.0673 


1.0400 


1.0148 


26 


1.2806 


1.2368 


1.1971 


1.1607 


1.1271 


1.0959 


1.0668 


1.0395 


1.0139 


27 


1.2798 


1.2862 


1.1965 


1.1601 


1.1266 


1.0954 


1.0663 


1.0391 


1.0185 


28 


1.2791 


f 1.2855 


1.1958 


1.1595 


1.1260 


10949 


1.0659 


1.0387 


1.0131 


29 


1.2783 


1.2348 


1.1952 


1.1589 


1.1265 


1.0944 


1.0654 


1.0382 


1.0126 


30 


1.2775 


1.2841 


1.1946 


1.1584 


1.1249 


1.0939 


1.0649 


1.0378 


1.0122 


31 


1.2768 


1.2834 


1.1939 


1.1578 


1.1244 


1.0984 


1.0645 


1.0373 


1.0118 


32 


1.2760 


1.2327 


1.1933 


1.1572 


1.1239 


1.0929 


1.0640 


1.0369 


1.0114 


33 


1.2753 


1.2320 


1.1927 


1.1566 


1.1288 


1.0024 


1.0685 


1.0365 


1.0110 


34 


1.2745 


1.2313 


1.1921 


1.1560 


1.1228 


1.0919 


1.0631 


1.0360 


1.0106 


35 


1.2738 


1.2306 


1.1914 


1.1555 


1.1228 


1.0914 


1.0626 


1.0356 


1.0102 


36 


1.2730 


1.2300 


1.1908 


1.1549 


1.1217 


1.0909 


1.0621 


1.0352 


1.0098 


37 


1.2722 


1.2293 


1.1902 


1.1543 


1.1212 


1.0904 


1.0617 


1.0347 


1.0098 


38 


1.2715 


1.2286 


1.1896 


1.1587 


1.1207 


1.0899 


1.0612 


1.0343 


1.0089 


39 


1.2707 


1.2279 


1.1889 


1.1532 


1.1201 


1.0894 


1.0608 


1.0339 


1.0085 


40 


1.2700 


1.2272 


1.1883 


1.1526 


1.1196 


1.0889 


1.0608 


1.0334 


1.0081 


41 


1.2692 


1.2266 


1.1877 


1.1520 


1.1191 


1.0884 


1.0598 


1.0330 


1.0077 


42 


1.2685 


1.2259 


1.1871 


1.1515 


1.1186 


1.0880 


1.0594 


1.0326 


1.0078 


43 


1.2678 


1.2252 


1.1865 


1.1509 


1.1180 


1.0875 


1.0589 


1.0321 


1.0069 


44 


1.2670 


1.2245 


1.1858 


1.1503 


1.1175 


1.0870 


1.0584 


; 1.0317 


1.0065 


45 


1.2663 


1.2239 


1.1852 


1.1498 


1.1170 


1.0865 


1.0580 


1.0313 


1.0061 


46 


1.2655 


1.2232 


1.1846 


1.1492 


1.1164 


1.0860 


1.0575 


1.0308 


1.0057 


47 


1.2648 


1.2225 


1.1840 


1.1486 


1.1159 


1.0855 


1.0571 


1.0304 


1.0053 


48 


1.2640 


1.2218 


1.1834 


1.1481 


1.1154 


1.0850 


1.0566 


1.030O 


1.0049 


49 


1.2633 


1.2212 


1.1828 


1.1475 


1.1149 


1.0845 


1.0562 


1.0295 


1.0044 


50 


1.2626 


1.2205 


1.1822 


1.1469 


1.1143 


1.0840 


1.0557 


1.0291 


1.0040 


51 


1.2618 


1.2198 


1.1816 


1.1464 


1.1138 


1.0835 


1.0552 


' 1.0287 


1.0086 


62 


1.2611 


1.2192 


1.1809 


1.1458 


1.1133 


1.0831 


1.0548 


1.0282 


1.0082 


53 


1.2604 


1.2185 


1.1803 


1.1452 


1.1128 


1.0826 


1.0543 


1.0278 


1.0028 


54 


1.2596 


1.2178 


1.1797 


1.1447 


1.1123 


1.0821 


1.0539 


1.0274 1.00241 


55 


1.2589 


1.2172 


1.1791 


1.1441 


1.1117 


1.0816 


1.0534 


1.0270 


1.0020 


56 


1.2582 


1.2165 


1.1785 


1.1436 


1.1112 


1.0811 


1.0530 


1.0265 


1.0016 


^// 1.2574 . 


1.2159 


1.1779 


1.1430 


1.1107 


1.0806 


1.0525 


1.0261 


1.0012 


58 1.2567 1 


1.2152 


1.1773 


1 1.14^4 \ \.\\Q^\ \.^%^\ \ V<\5'il 1 


. 1.0257 1 1.0008 1 


59 1.2560 


1.2145 


1.1767 


1.1419 


\1.1Q91 
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Sec. 


iloura or O Degreps. 




18 m. 


19 m. 


2001. 


21 m 


22ln.|23.n 


24m. 


25m_ 


26m.27m.i28ni 


29 m. 
7929 







1.0000 


9765 


9542 


9331 


9128 


8935 


8751 


8573 


8403 


8339 


8081 




1 


8998 


9761 


BS39 


9327 


9125 


8932 


8748 


8570 


81O0 


S-J36 


8079 


7926 




2 


9993 


9758 


9535 


9324 


9122 


8929 


8745 


8537 


6397 


8231 


8076 


7924 






99S8 


9754 


9533 




9U0 


8926 


8712 


8565 


E385 


8231 


8073 


7921 






8984 


9/50 


9523 


9317 


9115 




8739 


8563 


8393 


8228 


8071 


7019 






8980 


9740 


9524 


9313 


9112 


8920 


8736 




8389 


8226 


80*;3 


7916 






9976 


9742 


9521 


9310 


91t>9 


8917 


8703 


S556 


8386 


8223 


8086 


7914 






9972 


9739 


9517 


9306 


9105 


6913 


8730 


8553 


8383 


8220 


8063 


7911 






9968 


9735 


9514 




9102 


8910 


8727 


8550 


8381 


8218 


8060 


7909 






9964 


B731 


9510 


9300 


9099 


8907 


8724 


8547 


8378 


8216 


8058 


7906 






99G0 


9727 


9508 


9294 


9096 


8904 


8731 


8544 


8375 


8213 


8055 


7901 






995a 


9723 


95a3 


9293 


9092 


8901 


8718 


8543 


8373 


8210 


8053 


7901 








9720 


9499 


9289 


E 




8715 


8539 


8370 


8307 


6050 


7899 






9943 


9716 


8496 


9286 


8S95 


8712 




8367 


8201 


8018 


7896 






mi 


9712 


B492 


9233 


9083 




8709 


8533 


8361 


8202 


8045 


7894 






sgio 


9708 


9488 


9279 


9079 


8838 


8706 


8530 


8361 


8199 


8043 


7891 






9936 


9705 


9485 


9276 


9076 




8703 


8527 


8359 


8196 


8040 


73SB 






8933 


9701 


94S1 


9272 


9073 




8700 


8524 


6356 


3191 


8037 


7386 






9923 


9697 


9I7S 


9269 


9070 


8879 


8697 


8522 


8353 


8191 


8035 


7884 






9924 


9693 


9474 


9265 


9066 


8876 


8694 


8619 


8350 


8188 


8032 


7883 




20 


9920 


9890 


9471 


9282 


9063 


8873 


8S91 


6516 


8348 


8186 


8030 


7879 




21 


9916 


96S6 


9467 


9259 


9080 


8870 


8csa 


8S13 


831S 


8183 


8027 


7877 




23 


9912 


9682 


9464 


9255 


8057 


8867 


8685 


8510 


8312 


8160 


8025 


7S74 




23 


990S 


9678 


9460 


9263 


9053 


8864 


8632 


8507 


8339 


3173 


8022 


7S-2 




24 


9905 


9675 


9456 


8249 


9050 


S86I 


8679 


8504 


8337 


6175 


8020 


7869 




25 


9901 


9671 


9453 


9245 


9047 


8857 


8676 


8501 


8334 


8173 


8017 


TS67 




26 


9897 


9667 


9449 


9243 


9014 


8854 


8673 


8499 


8331 


8170 


soil 


7864 




27 


8893 


9664 


9446 


9238 


8041 


8851 


B670 


8496 


8323 


8167 


8012 






23 




9660 


9442 


9235 


9037 


3843 


8667 






3165 


S'>D9 


7859 




29 


9885 


9656 


9439 


9232 


9034 


8845 


8664 


8490 


8323 


8162 


8O0T 


7857 




SO 


9881 


9652 


8435 


9228 


9031 


8812 


8681 


6187 


8320 


8159 


8001 


7355 




31 


9877 


9649 


9433 


9225 


9028 


8839 


8658 


8484 


8317 


8157 


8002 


7852 




82 


S373 


9645 


9428 


9222 


9024 


8833 


8655 


8132 


S315 


81.^1 


7909 


7850 




33 


986B 


964! 


8425 


9218 


9021 


8833 


8652 


8179 


8312 


8152 


7997 


7317 




34 


9S65 


9638 


8121 


9215 


9018 


6830 


8649 


8473 


8109 


8119 


7991 


7815 




35 


9861 


9634 


9418 


9211 


9015 


8827 


8S16 


8173 


8307 


3116 


7992 


7843 




36 


B853 


9630 


9414 


9208 


9012 




e«3 


8470 


8301 


8144 


79S9 


7810 




37 


9E54 




9410 


9205 


9008 


8830 


8640 


8167 


8301 


8141 


7986 


7317 




38 


9850 


8623 


9407 


B2&1 


9005 


8817 


86^7 


8165 


8298 


81RS 


7981 


7835 




39 


9846 


9619 


9404 


9198 


9002 


8814 


8635 


S462 


8296 


8136 


7981 


7832 




to 


9S42 


9615 


9100 


9195 


8999 


8311 


8632 


8159 


8393 


8183 


7979 


330 




41 


98:JS 


9612 




8191 




6803 




8156 


8290 


6130 


7973 


828 




t2 


9834 


9608 


9393 


9188 


8993 


8305 


8628 


8153 


8288 


8123 


7974 


S26 




43 


9830 


9604 


93S9 


9185 


S9S9 


8802 


8623 


S151 


8265 


8125 


7971 


823 






B827 


9601 




8181 


6933 


8799 


8620 


S14S 


8333 


81 23 


7069 


820 




45 


98-23 


9o97 


8383 


9178 


8983 


8793 


8617 


8145 


8379 


8120 


7968 


818 




46 


9S19 


9593 


9379 


9173 


8930 


8793 


8611 


8142 


8377 


8117 


7964 


7815 




47 


9815 


9500 


9376 


9171 


8977 


8790 


8611 


8439 


8274 


8115 


7961 


7313 




4S 


9311 


B5BS 


9372 


9163 


8B73 


8787 


8608 


8437 


8'271 


8113 


7959 


7S11 




49 


9807 


9562 


9369 


9165 


8970 


8784 


8605 


8434 


8269 


8110 


7956 


7808 




50 


8503 


9579 


93iiS 


9W1 


8967 


8781 


8602 


8431 


8363 


8107 


7954 


7M06 




61 


8300 


9575 


9362 


9153 


8961 


8778 




8423 


8263 


8101 


7951 


7303 




52 


9796 


9571 


9353 


8155 


8961 


8775 


8596 


84':!5 


8261 


8103 


7949 


7801 




S3 


9792 


9563 


9365 


8152 


8957 


8772 


8594 


8422 




8099 


7948 


7798 




54 


8783 


9564 


9351 


BlIS 


8954 


8769 


8591 


8420 


SMS 


8097 


7944 


7703 




55 


9784 


9561 


9343 


9145 


8951 


8769 


8583 


8417 


8253 


SD91 


7911 


7794 




SS 


9780 


6557 


9341 


9112 


8918 


8763 


85S5 


8414 


8250 


8091 


7939 


7791 




67 


9777 


9553 


9311 


9138 


8945 


8760 


8582 


8111 


8247 


8089 


7936 


7789 




S3 


8773 


8550 


9337 


9135 


8912 


8757 


85T3 


B409 ffi.W\ «]fi6\-iS!!,^,\ T^Wi 


s. 


59 


9r69 954619334 9132 


8939 


8754 'B57S 
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TABLE TH 


-Pioportfanal UgMiflnM. 






z. 


Hours or Bcgreca. | 


30 m. 


31m. 


32 m. 


33 m. 


34 m. 
733B 


2Sm. 
7112 


C990 


37 ra. 


36 m. 


39 m. 


40ln-41w.[ 





7733 


7C3& 


7601 


7308 


687 


6755 


6842 


6532 


64!S 


1 


7770 


7C37 


7499 


7385 


7238 


7110 


6083 


83t,! 


6753 


66*0 


6530 


6433 


2 




7r34 


7J')7 


7"83 


73"! 


7103 
7106 


8338 
6934 


636 


6751 
6749 


6838 
61,37 


6528 
6537 


S 


i 




-104 




flS63 


6747 


6635 


6525 


6418 






102 


69S0 


6S8 


6745 


6838 


6523 


6Jlfi 






ino 




6359 


67*3 


6831 


8521 


8414 






I 9 


6)76 


6857 


6742 


6b29 


6519 


8413 






1 J.o 


6974 


8855 


6740 


6027 


651B 


6411 


9 


77G0 


7()18 


74S1 


7.^8 


7219 


7093 


6972 


6853 


6738 


6625 


6516 


6409 


10 


77o7 


7616 




7J46 


7J17 




6970 


t851 


6736 


6U.4 


6514 


8407 


11 


77fi5 


7013 


7476 


7343 


7..!15 


7031 


6908 


Ca49 


6734 


6633 


6512 


im 


13 


77S3 


7611 


7474 


734-1 


7212 


7nS7 


I>a66 


6647 


6733 


6620 


6510 


64(14 


13 


77SO 


7f>oa 


7472 


7339 


7il0 


70S5 


0B64 


6345 


6730 


6618 


6609 


6402 


It 


77M 


7608 


7470 


7)37 


7i03 


70S3 


6062 


6843 


6728 


6816 


6607 


640D 


15 


7745 


7G04 


7467 


7335 


7-m 


7031 


6960 


684L 


6726 


66U 


6505 


639S 


18 


7743 


7802 


7465 


7333 


7204 


7079 




0839 


872* 


6612 


6503 


£897 


17 


7741 


7800 


7483 


7330 


7202 


7077 


6956 


6838 


67-23 


661* 


6501 


6396 


18 


7738 


7597 


7461 


7323 


7200 




6954 




6721 


6809 


6600 


6393 


19 


7738 


7395 


7468 


7326 


7198 


7073 




6834 


6719 


6607 


6498 


3391 


30 


773* 


75^3 


7468 


7324 


7196 


7071 


6U50 


6833 


6717 


tib05 


6496 


6380 


21 


7 31 


7590 


7464 


7333 


7193 


7039 


6948 


6330 


6715 


8603 


6494 


6388 


22 


7 29 


7588 


7452 


7320 


7191 


7067 


6946 


6828 


6713 


6601 


6492 


688S 


23 


7 28 


7538 


7418 


7317 


7189 


7085 


6044 


6S'16 


6711 


6S00 


6491 


638* 




7734 


7583 


7447 


7315 


7187 


7063 


6943 


6824 


6709 


66B8 


6489 


6383 


25 


7 22 


7681 


7445 


7313 


7185 


7001 


6940 


C823 


6707 


6598 


6487 


6381 


2a 


7 IB 


7579 


7443 


7311 


7183 


7059 


6933 


6820 


6706 


6594 


6486 


6379 


27 


7717 


7677 


7441 


7309 


7181 


7057 


6938 


GS18 


670* 


6592 


6484 


8377 


2S 


7 11 


7S7i 


7438 


7307 


7179 


7054 


6934 


6816 


6702 


6590 


6482 


6376 


29 


77ia 


7672 


7436 


7304 


7177 


7052 


6933 


6814 


6700 


6589 


6480 


B374 


30 


7 10 


7570 


7434 


7303 


7175 


7G50 


8930 


■6812 


6698 


0587 


6478 


6372 


31 


7707 


7687 


7432 


7300 


7172 


7048 


C9!8 


6810 






6478 


6370 


M 


7705 


7SB5 


743B 


7298 


7170 


7046 






6094 




6*75 


8369 


33 


7703, 


7563 


7427 


7296 


7168 


7044 


6924 


6807 


6692 


6581 


6473 


8387 


34 


77110 


75110 


7425 


72B4 


7166 


7042 


6932 




6691 


8679 


6471 


6385 


f,5 


7038 


7S:1S 


7423 


7291 


7164 


7040 


6930 




868B 


6B78 


0468 


8383 


3S 


7(iPH 


7;156 


7421 


7289 


7162 


7038 


6918 


6801 


6687 


6576 


6467 


6382 


37 




7:1^1 


7418 


7337 


7160 


7036 


6B16 




6635 


6574 


8466 


6360 


33 




7551 


7416 


7265 


7158 


7034 


691* 


6797 




6572 


848* 


6368 


39 


7G83 


7549 


7414 


7283 


7158 


7032 


6912 


6795 


6681 


6670 


6462 


B367 


40 


70SH 


7547 


7413 


381 


7154 


O30 


8910 


6793 


6679 


6663 


6460 


63S6 


41 


7684 


754J 


7409 


279 


7152 


038 


6908 


6791 


6077 


6567 


6459 


es5S 


42 


7681 


7642 


7407 


276 


7149 


036 


6908 


6789 


6676 


6565 


6457 


6351 


43 


767B 


7540 


740S 


274 


7147 


034 


6904 


6787 


667* 


6563 


6*56 


esso 


44 


7677 


7538 


7403 


372 


7145 


023 


6903 


67S6 


0672 


6661 


6458 


6348 


4S 


787* 


7535 


7401 


7270 


7143 


020 


eooo 


673* 


8670 




6461 


6346 


40 


7672 


7533 


7S98 


7268 


7141 


018 


6893 


6783 


6668 


6557 


6450 


6344 


17 


7670 


7531 


7398 


7366 


7139 


016 


6896 


6780 




6556 


64*8 


6343 


48 


7667 


7528 


7394 


738* 


7137 


01* 


6894 


6778 


6664 


6554 


84*6 


6341 


49 


7666 


7526 


7392 


7261 


713B 


7013 


6892 


6776 


6662 


6552 


6444 


6339 


60 


7U63 


7634 


7390 


7259 


7133 


7010 




6774 


6661 


6550 


6*43 


6333 


51 


7660 


7523 


7387 


7257 


7131 


008 




6772 


6659 


0643 


6441 


6336 


E2 


7B5S 


751D 


7385 


7255 


7139 


006 


6886 


6770 


6857 


6547 


6439 


633* 




705E 


7517 


73S3 


7253 


7128 


004 




8783 


68.'i5 


6645 


6437 




64 


7853 


7516 


7381 


7231 


712* 


O03 




8766 


6B53 


6643 


6436 


6331 


SS 


7851 


7513 


73-9 


7349 


7133 


000 


68S0 


6764 


6651 


65*1 


8434 


6328 


59 


7G48 


7510 


73-6 


7248 


n20 


6PB3 


6878 


6763 


8649 




6*32 


6327 


671 


7fi4e 


7»3 


73-4 


7244 


7118 


8993 


6S77 


6761 


6648 




6130 


6335 


5S 17614 T-''Oa 


7T-2 


7243 


TUB 


6^4 


m'.^ 


6-M 




e.-ise 


6428 63241 


39/7641 / 7503 7370 


7240 7114 \eS9^ \?S13 \^&T \9Wk' iSSyt^fA-Ki «393 1 
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Sec. 


HoiuB or Degrees. | 


^'i III. 


43 m. 


;44ra. 


45 in. 


46m. 47m. |48m. 


49 m. 1 60 m. 


61m. 1 52 m. 63 m.| 





6320 


6218 


6118 


6021 


5925 


5832 


5740 


5651 


5563 


6477 


5393 


6310 


1 


.6318 


6216 


6117 


6019 


5924 


5830 


5739 


5649 


6562 


6476 


5391 


5309 


2 


6317 


6215 


6115 


6017 


5922 


5829 


5737 


6648 


5560 


6474 


6390 


5307 


8 


6315 


6213 


6113 


6016 


5920 


5827 


6736 


6646 


5559 


5473 


5389 


6306 


4 


6313 


6211 


6111 


6014 


5919 


5826 


5734 


66i5 


5557 


6471 


6387 


6304 


5 


6312 


6210 


6110 


6013 


5917 


5824 


5733 


5643 


5556 


5470 


5386 


5303 


6 


6310 


6208 


6103 


6011 


5916 


5823 


5731 


5642 


5554 


5469 


6384 


6302 


7 


6308 


6206 


6107 


6009 


5914 


5821 


6730 


5640 


6553 


5467 


6383 


5300 


8 


6306 


6205 


6105 


6008 


5913 


5819 


6728 


5639 


5551 


5466 


5382 


5299 


9 


6305 


6203 


6103 


6006 


5911 


5818 


5727 


6637 


6650 


6464 


6380 


6298 


]0 


6303 


6201 


6102 


6004 


5909 


5816 


6725. 


6636 


5549 


5463 


5379 


5296 


11 


6301 


6200 


6100 


6003 


5908 


5815 


5724 


5634 


5547 


6461 


5377 


5295 


12 


6300 


6198 


6099 


6001 


5906 


5813 


5722 


5633 


5546 


5460 


5376 


5294 


13 


6298 


6196 


6097 


6000 


5905 


5812 


5721 


5632 


5544 


5459 


5375 


5292 


14 


6296 


6194 


6095 


5998 


5903 


5810 


5719 


5630 


5543 


5457 


5373 


5291 


15 


6294 


6193 


6094 


5997 


5902 


5809 


5718 


5629 


6541 


6456 


5372 


•5290 


16 


6293 


6191 


6092 


5995 


5900 


5807 


5716 


5627 


5540 


5454 


6370 


5288 


17 


6291 


6189 


6090 


6993 


6898 


5806 


5715 


5626 


5538 


6453 


5369 


5287 


]8 


6289 


6188 


6089 


5992 


5897 


5804 


5713 


5624 


5537 


6452 


5368 


6285 


19 


6288 


6186 


6087 


5990 


5895 


5803 


5712 


6623 


5536 


6450 


6366 


5284 


20 


6286 


6184 


6085 


5988 


5894 


5801 


5710 


5621 


5534 


5449 


6365 


5283 


21 


6284 


6183 


6084 


5987 


5892 


5800 


5709 


5620 


5533 


5447 


5364 


5281 


22 


6282 


6181 


6082 


5985 


5891 


5798 


5707 


5618 


5531 


5446 


5362 


5280 


23 


6281 


6179 


6080 


5984 


5889 


5796 


6705 


5617 


5530 


5444 


6361 


5279 


24 


6279 


6178 


6079 


5982 


5883 


5795 


6704 


5615 


5528 


5443 


5359 


6277 


25 


6277 


6176 


6077 


5981 


5S86 


5793 


5703 


5614 


5527 


5442 


5358 


5276 


26 


6276 


6174 


6076 


6979 


6884 


5792 


5701 


5612 


6525 


5440 


5357 


6275 


27 


6274 


6173 


6074 


5977 


5883 


5790 


5700 


5611 


6524 


5439 


6355 


5273 


28 


6272 


6171 


6072 


5976 


5881 


5789 


5698 


5610 


5523 


5437 


5354 


6272 


29 


6270 


6169 


6071 


6974 


5880 


6787 


5697 


6608 


6521 


6436 


6352 


5270 


30 


6269 


6168 


6069 


5973 


5878 


5786 


6695 


5607 


5520 


5435 


5351 


6269 


31 


6267 


6166 


6067 


5971 


6877 


5784 


5694 


5605 


5518 


5433 


5350 


6268 


32 


6265 


6164 


6066 


5969 


5875 


5783 


5692 


5604 


5517 


5432 


5348 


5266 


33 


6264 


6163 


6064 


5968 


5874 


5781 


5691 


5602 


5516 


5430 


5347 


5265 


34 


6262 


6161 


6063 


5966 


6872 


5780 


5689 


5601 


5514 


5429 


5346 


5264 


35 


6J60 


6159 


6061 


5965 


5870 


5^778 


5688 


5599 


6513 


5428 


5344 


5262 


36 


6259 


6158 


6059 


5963 


5869 


5777 


6686 


5598 


6511 


5426 


6343 


5361 


37 


6257 


6156 


6058 


5961 


5867 


5775 


5685 


5596 


5510 


5425 


5341 


5260 


38 


6255 


6154 


6056 


5960 


5866 


5774 


5683 


5595 


5508 


5423 


6340 


5258 


39 


6254 


6163 


6055 


5958 


6864 


6772 


6682 


6594 


6507 


6422 


6339 


5267 


40 


6252 


6151 


6053 


5957 


5863 


5771 


5680 


5592 


5505 


5421 


5337 


5256 


41 


6250 


6150 


6051 


6955 


5861 


5769 


5679 


5591 


5504 


5419 


5336 


5254 


42 


6248 


6148 


6050 


5954 


5860 


5768 


5677 


5589 


5503 


6418 


5335 


5253 


43 


6247 


6146 


6048 


6952 


5858 


5766 


5676 


5588 


5501 


5416 


5333 


5252 


44 


6245 


6145 


6046 


5950 


5856 


5764 


5674 


5586 


5500 


5415 


5332 


5250 


45 


6243 


6143 


6045 


5949 


5855 


5763 


5673 


5585 


5498 


5414 


5331 


6249 


46 


6242 


6141 


6043 


5^47 


5853 


5761 


5671 


6583 


5497 


5412 


5329 


5248 


47 


6240 


6140 


6042 


5946 


5852 


5760 


5670 


5582 


5495 


5411 


5328 


5246 


48 


6238 


6138 


6040 


5944 


5850 


5758 


5669 


5580 


5494 


5409 


5326 


6245 


49 


6237 


6136 


6038 


5942 


5849 


5757 


6667 


6579 


6493 


6408 


6326 


5244 


50 


6235 


6135 


6037 


5941 


5847 


5755 


5d66 


6577 


5491 


5407 


5324 


5242 


51 


6233 


6133 


6035 


5939 


5846 


6754 


5664 


5576 


5490 


5405 


5322 


5241 


52 


6231 


6131 


6033 


5938 


5844 


6752 


5663 


6575 


5483 


5404 


5321 


6239 


53 


6230 


6130 


6032 


5936 


5842 


5751 


5661 


6573 


5487 


6402 


5319 


6238 


54 


6228 


6128 


6030 


5935 


5841 


5749 


6660 


5572 


5486 


5401 


5318 


5237 


55 


6226 


6126 


6029 


5933 


5839 


5748 


5658 


5570 


5484 


5400 


5317 


5235 


56 


6225 


6125 


6027 


5931 


5838 


5746 


5657 


6569 


5483 


6398 


5315 


5234 


57 


6223 


6123 


6025 


5930 


5836 


5745 


5655 


5567 


6481 


5397 


6314 


5233 


58 


6221 


6121 


6024 


5928 


5835 


5743 


6654 


5566 


54?ft 


.5^<i^ 


,^^\^k^^^vv 


59)6220j6120\6022 /5927 | 


5833 


5742 \5S52 \5b^^ X^VTl^X^^^W^'S^ 


.N^^^^ 



TABLE TIL — rii g uiU oBil Tji g«yjtiiwn 





Sm 


SoiiM or Degrees. 1 Eonr or 1 Degree. \ 




S4tT.. i55it.J56ni.:57m. I58m.'53m.| tn. 


Im. 


am. 


3 m. 


4 m. 


6 m. 







52-29 


5119 


6071 


199t 


1918 


1814 


4771 


1699 


1629 


4559 


4491 


1121 




1 


5'1-n 


6U3 


5o:o 


1993 


1917 


1S13 


4770 


1693 


1627 


455S 


41<.<0 


1122 






6J-28 


5148 


5068 


1991 


4913 


1313 




1697 


1626 


4557 


4139 


1121 






&±^ 


5145 


60.7 


49^0 


1915 


4841 


1763 


1398 


462S 


4656 


1133 


44^ 




i 


5223 


6111 


5068 


19S9 


1913 


1339 


1768 


4694 


4821 


455S 


1136 






6 


£±■3 


6112 


£061 


19S3 


4912 


1S3S 


176S 


4093 


1623 


1551 


1135 


lis 




6 


B231 


6111 


5063 


1986 


4911 


1837 


1761 


1692 


4622 


4553 


1481 


417 




7 


6210 


6110 


£062 


19S5 


1910 


4838 


4763 


1691 


1620 


1551 


1183 


1416 




8 


GJ18 


6139 


5060 


4931 


1903 


1334 


1762 


1690 


1619 


4550 


4182 


14 5 




9 


6217 


5137 


5059 


4983 


4907 


4333 


4760 


4689 


4613 


4549 


4481 


1414 




10 


5215 


6136 


50^8 


1931 


1908 


1832 


1759 


16-8 


1617 


1548 


1150 


4412 




11 


6211 


£135 


5057 


lOSO 


1905 


1831 


1758 






47 


1173 


11 1 




12 


6313 


6133 


£055 


ll'-9 


1903 


1330 


176 




5 


48 


1177 


lUO 




13 


6211 


6132 


5051 


19 7 


1903 


4828 


1758 






41 


4476 


110» 




11 


6210 


6131 


£053 


19 6 


1901 


4827 


176 






43 


4175 


1403 




IB 


6209 


5129 


5051 


19 5 


1900 


1S26 


175 






42 


1474 


1107 




16 


6207 


6123 


6050 


49 1 


4S98 


1621 


476 


80 




11 


1173 


1106 




17 


6206 


6127 


50JS 


49 2 


18S7 


4S23 


475 




U09 


40 


1472 


4405 




18 


520S 


6195 


5018 


19 1 






175 




08 




1171 


1104 




19 


5203 


5124 


5046 


4970 


4895 


4821 


47_48 


6 


607 


537 


4469 


uaa 




20 


6202 


51-23 


5045 


1909 


4891 


4320 






30 


5d8 


4168 


1101 




21 


6201 


5133 


5044 


4987 


1393 


4319 


474 






J5 


4467 


1400 




as 


61U9 


5120 


6013 


196S 


1391 


4317 








./31 


1468 


1399 




S3 


6188 


6119 


6011 


1BS5 


1890 


4316 


174 






33 


1165 


1398 




£1 


(ilB7 


511 S 


6010 


19S1 


13H9 


1315 


471 






^2 


4464 


1397 




ES 


61flJ 


5116 


6039 


1962 


4337 


1314 


474 




600 


31 


1163 


ISBS 




sa 


6191 


5115 




1961 


1838 


1812 


171 


69 




1529 


1182 


ISSG 




27 


6193 


6111 


6036 


1960 


1SS6 


IHll 


173 


68 




16 8 


4460 


1391 






6101 


5112 


5035 


1959 


4831 


1810 


473 


06 




7 


4169 


13B2 




29 


5190 


5111 


5033 


4957 


4382 


4309 


473 


46 




4 6 


4458 


1391 




30 


6139 


5110 


5032 


1956 


1881 


ISOS 


173 






^ 


1157 


1330 




31 


61S7 


5108 


5031 


1953 


1B80 


1S06 








1 


1458 


1339 




32 


6isa 


510? 


6030 


1953 


4879 


4S05 


4733 






23 


1455 


4383 




S3 


6185 


510d 


6023 


1952 


1877 


ISOl 


173 






22 


1151 


4387 




St 


6133 


6105 


6027 


1951 


1378 


1S03 


1730 









4153 


4336 




35 


6182 


5103 


50-26 


1950 


1875 


ISOl 


1729 






9 


4151 


4385 




36 


6181 


5102 


6023 


4919 


1874 


4SD0 






45 


S 


1150 


43i<4 




37 


6179 


51U1 


5023 


1947 


1872 


4799 


472 






7 


1419 


1382 




38 


6173 


5099 


5022 


1918 


1871 


4793 


172 




Sj 


6 


4118 


1S81 




39 


5177 


5098 


5021 


4945 


4870 


4797 


4724 


65 


458 


5 


4447 


4380 




iO 


6175 


60B7 


6019 


4913 


4369 


1795 


1723 






1 


1148 


1379 




It 


5171 


£095 


5018 


1913 


4388 


1791 


172" 






4o 3 


4445 


1378 




12 


6173 


6094 


5017 


1941 


18116 


1793 


172 






15 1 


1111 


4377 




13 


6171 


60B3 


601B 


4940 


4363 


1792 


172 









1413 


4376 




41 


5170 


5093 


5011 


1933 


1861 


1791 


471 






19 


4441 


4375 




15 


6169 


5090 


£013 


1937 


4863 




471 






M3 


1410 


1371 




46 


5167 


6089 


6012 


1938 


4861 




1718 






7 


1439 


1378 




17 


6ie<! 


6033 


5010 


1935 


1860 




1713 






06 


1133 


4372 




18 


6165 


5086 


6009 


1933 


1859 


4788 


1711 






5 


4437 


4370 




49 


6163 


5085 


5008 


4932 


4858 


4784 


4712 


4642 


4572 


4503 


4436 


4369 




SO 


6162 


6084 


5007 


19J1 


1858 


4733 




4840 


1571 


4502 


1135 


1368 




51 


6iai 


5082 


5005 


1930 


1865 


1732 


1710 


1639 


1570 


4501 


4131 


4387 




63 


6169 


5081 


£001 




485* 


1781 


1709 


1638 


4583 


4500 


1432 


1386 




63 


6153 


6080 


6003 


4927 


1853 


1780 


4703 


4637 


4567 


1199 


1131 


43% 




6* 


5157 


6079 


5002 


1926 


1852 


1778 


1707 


4636 


4566 


1498 


1130 


4364 




65 


5158 


5077 


5000 


1925 


1350 


^777 


4706 


1635 


1565 


4497 


4429 


4363 




68 


5151 


5078 


1990 


1923 


4849 




4704 


4633 


4561 1495 


1428 


1362 




S7 


5163 


5075 


4993 


1923 


1818 


1775 


1703 


1633 


4563 4191 


1137 


1361 


f S8 1 ei52 ! 6073 


499S 


1921 


13« 


«79,\4->(H.\«.'i\ 


4562 4493 


4128 


1359 


5915150 S072 4995 14920 1,4845 


4T['i\'nov\«6Wi\«aaa\'i«H«.\wa&iA35«i 



TABLK Vn.— Proportimwl logaritluia. 



1 Hour ot 1 l)t-r 



■ 430a 
I 43DS 
> 4304 ' 
I 1303 
4302 



ii^ 



I iW 

41B5 
f 4165 



13m. 


i*i"-^ 


13111. 


3919 


3860 


3803 


8919 


3359 


3801 


3917 


3853 


3800 


3917 


3B57 


3799 


S9ia 


3859 


379S 


S915 


3853 


3797 


3S14 


3855 


3798 


393 


3834 


3795 




3853 


8794 


39 1 


3853 


3793 




S8G1 


3792 


39 9 


3S50 


8791 


39 3 


3349 


3/01 


3907 


3813 


3790 


390G 


3347 


3789 


8905 


33«! 


3783 


3904 


3343 


8737 


3903 


3344 


3784! 


3902 


3843 


3785 


3901 


3842 


37S4 


3B0O 


3Sil 


37S3 


3SD0 


3840 


3783 


saus 


3339 


3781 


S897 


3833 


3730 


3soa 


3S37 


3779 


3895 


333'! 


3773 


3E94 


8335 


3777 


3393 


3S34 


3776 


8892 


3833 


3773 






3774 


3S90 


3831 


3773 


3388 


3830 


3772 






3771 


3887 


3328 


3770 


38M 


3827 


3769 


38S5 




3763 


S834 


3325 


3763 


3SS3 


3824 


3767 


3832 


3S23 


3768 


38S1 


3822 


3765 


3880 


38 1 


3 0* 


38 9 


as^o 


3 63 




38 


S 8^ 


38 7 


3819 


3 61 


ssru 


3818 


8 60 


3875 


3817 


3a9 


3874 


3S1S 


3 5S 


3T3 


3815 


3 57 


S71 


'14 

on 





1 Ma\ \ ?.3 



3980 \3920 \S8a\ 



T.iSVE TIL— Fn^nriknftl I^igaiitbxaa, 



Sec. 



I Hour i»T 1 .Ocjrr-8, 




iFiiT 
3fi32 


29 m. 
3576 


3522 


aim. 

3168 


22ta. 
3415 


23 m- 


24 m. 


asm. 


26 m. 27".. 


28 m. 29 171. 




3362 


3310 


3269 


3208 


3158 


31 OS 


30S9 




1 


aai 


3S75 


3621 


3467 


3414 


3361 


3309 


3258 


3207 


3157 


3107 


SOBS 




2 


3630 


3575 


36-20 


3468 


8413 


3360 


3303 


3257 


3208 


3158 


3106 


3057 




3 


3629 


3574 


3519 


3465 


341S 


3359 


8307 


3256 


3205 


3155 


3105 


3056 




i 


8fl2S 


3573 


3513 


3461 


3411 


3358 


3306 


3255 


3201 


3154 


3105 


306a 




5 


3027 


3572 


3517 


8483 


8410 


S35S 


3308 


8254 


3203 


3153 


3101 


3055 




S 


3828 


8571 


3618 


3463 


S40» 




8305 


3263 


3203 


3153 


3103 


3051 




7 


3825 


3670 


3515 


3402 


3408 


ise 


3304 


3263 


3203 


3153 


3102 


3053 




8 


382* 


356B 


8515 


3161 


3407 


3355 


3303 


8262 


3201 


3151 


3101 


8053 




9 


3623 


3S6S 


3514 


34S0 


3407 


3354 


3302 


8251 


3200 


3160 


3101 


S052 




10 


8a23 


8567 


3513 


3159 


3J06 


8353 


3301 


8250 


8IS9 


3149 


3100 


SCSI 




11 


8822 


SSGfl 


8512 


3153 


3105 


3352 


S300 


3319 


aiBS 


3148 


3099 


8050 




12 


3621 


3666 


3511 


3157 


3104 


3SS1 


3300 


3248 


3198 


3143 


3003 


304S 




13 


3B20 


3565 


3510 


3156 


3103 


3351 


3299 


3247 


3197 


3147 


3097 


304S 




14 


36ia 


8584 


3509 


3155 


8102 


3350 


3298 


3247 


3196 


3146 


3(»7 


3047 




IB 


S618 


8503 


3503 


3451 


3101 


3348 




3248 


3195 


8145 


8096 


3047 




16 


8617 


8562 


3507 


3151 


3100 


3348 


3298 


S245 


3194 


3! 4* 


3095 


3046 




17 


3618 


3581 


3508 


3153 


3100 


3347 


8295 


3214 


31S3 


3143 


809* 


30j5 




18 


3015 


3580 


3506 


3(52 


3399 


3348 


3291 


3243 


3] 03 


3143 


3093 


8044 




19 


3614 


3569 


3506 


3451 


33S8 


3345 


3294 


3242 


3192 


3142 


3092 


S043 




20 


S613 


3658 


3504 


3150 




3314 


3293 


8211 


3 91 


3141 


3081 


sus 




£1 


3612 


3557 


3503 


3149 


339« 


3344 


8292 


3211 


300 


3140 


3091 


3043 




22 


3C1I 


3558 


3502 


3143 


3305 


3343 


3291 


3240 


3 89 


3139 


3090 


soil 




23 


3610 


3655 


3501 


3147 


3394 


3313 


3290 




3 88 


3138 


3089 


3040 




2i 


3610 




3500 


3146 


3393 


3341 




3238 


3 83 


3138 


8088 


3089 




25 


3()09 


3554 


34Sg 


3148 


3393 


3340 




S'^Z 


3 87 


8137 


3087 


803B 




28 


3003 


S553 


34»3 


3445 


3892 






3236 


3 88 


3136 


3087 


3088 




27 


3607 


3553 


31S7 


3144 




3333 


3287 




3 85 


3135 


30S6 


8087 




28 


3606 


3551 


3196 


3143 


3390 


3338 


3236 


3235 


3181 


3131 


3086 


3038 




29 


3606 


3550 


3496 


3442 


33S9 


3337 


3285 


3234 


31S3 


3133 


3084 


3036 




30 


3604 


3549 


3105 


3141 


338S 


3S3fl 


3284 


S23S 


3183 


3133 


3083 


8031 




81 


3G03 


3513 


3191 


3440 


3387 


3835 




3232 


8182 


8132 


3082 


8034 




32 


3602 


8517 


3iy3 


3139 


33Sa 


3334 


3283 


3231 


81S1 


3131 


3083 


3033 




33 


S60: 


3516 


3192 


3433 


3386 


3333 


3232 




8180 


3130 


soai 


3032 




Si 


3600 


3515 


3191 


sias 


338B 


3332 




3230 


3179 


8129 


30B0 


S03t 




35 


3599 


3514 


3190 


3137 


8384 


3S31 




3229 


3173 


3128 


3079 


S030 




3S 


35B8 


3544 


siae 


3130 


3383 


3331 


3279 




3178 


3123 


8078 


3030 




37 


35SS 


3543 


313S 


3435 




3330 




8227 


3177 


8127 


3078 


W29 




33 


3567 


8513 


3188 


3131 




3829 


8277 


3226 


3178 


3126 


3077 


8028 




39 


3596 


3541 


3487 


3433 


3380 




3276 


3225 


3175 


3125 


3ff,6 


»27 




10 


35a5 


3510 


3186 


3432 


3379 


3a27 


8276 


3225 


3171 


312* 


8075 


8036 




41 


35114 


3BS9 


3185 


3131 


837B 


3326 


8275 


8224 


3173 


812* 


307* 


S026 




42 


3593 


3533 


8181 


3131 


3378 


3325 


3274 


3223 


3173 


5123 


3073 


3025 




43 


359^ 


3537 


8183 


3130 


3377 


3325 


8273 


8222 


3173 


3122 


8073 


8024 




44 


3591 


353a 


3182 


3429 


8376 


3324 


8272 


3221 


3171 


3121 


3073 


S023 




JS 


35;« 


sn-is 


3181 


3428 


8375 


8323 


8271 


3220 


3170 


3120 


3071 


3022 






assa 


B531 


3180 


3127 


3374 


3322 


3270 


3219 


3169 


3119 


8070 


SOSS 




17 


KSS 


3533 


3479 


3126 


3375 


3321 


3270 


8219 


3163 


8119 


3069 


8021 




43 


assT 


3533 


3179 


3125 


3372 


3320 




3218 


31'!8 


31IS 


3069 


8020 




49 


35SG 


3S32 


3478 


3434 


3371 


3319 


3288 


3217 


3167 


3117 


3068 


»Q19 




GO 




8531 


3177 


8423 


3371 


8819 


8287 


3216 


31t>6 


8116 


3067 


3018 




51 


SSSG 


3630 


3176 


3423 


3379 


3318 




321S 


8165 


3113 


3066 


3013 






8584 


S5:» 


3175 


3123 


3S6ft 


3317 


3266 


3214 


8164 


3114 


3065 


3017 




M 


3583 


3553 


3174 


3421 


3308 


3318 


8264 


8214 


3163 


3114 


3064 


3016 




r>4 


S!;t2 


3527 


3173 


3420 


3307 


3315 


3261 


3213 


3163 


3113 


8064 


801S 




fiS 


SJ-iSl 


35M 


3172 


3410 


3360 


3314 


3203 


3213 


3102 


3112 


8063 


8014 




Sfl 


aseo 


35 J5 


8171 


3113 


3365 


3313 


3262 


8211 


3161 


3111 


8062 


3018 




.57 


XiTa 


3.-j^ 


3)71 


3117 


3^5 


asia 


5281 


3210 


3160 


8110 


3061 


3013 




BSI35T8I S52t 


3470 


3416 \ 3364 


3SVl\a"jKS\%^!SS 




,3060 


3013 




S9/3577f 3523 [SiBB 


Z4l5\z2&%\%7.\\\7!SJi^■^lia> 


VjaEKi-ssa\ 



TABLE Vn.— Proportional Logarithxns. 



157 





o6C« 


1 Hbnr or 1 Degree. 






30 m. 


31m. 


32 m. 


83 m. 


34m. 


35 m. 86 m. 


37 m. 


38 m. 


39 m. 


43 m 


.41m 









3010 


2962 


2915 


2868 


2821 


2775 


2730 


2685 


2640 


2596 


2553 


2510 






1 


3009 


2961 


2914 


2867 


2821 


2775 


2729 


2684 


2640 


2596 


2552 


2509 






2 


3009 


2961 


2913 


2866 


2820 


2774 


2728 


2683 


2639 


2595 


2551 


2508 






3 


8008 


2960 


2912 


2866 


2819 


2773 


2728 


2683 


2638 


2594 


2551 


2507 






4 


3007 


2959 


2912 


2865 


2818 


2772 


2727 


2682 


2637 


2593 


2550 


2507 






5 


8006 


2953 


2911 


2864 


2818 


2772 


2726 


2681 


2637 


2593 


2549 


2506 






6 


,3005 


2958 


2910 


2863 


2817 


2771 


2725 


2681 


2636 


2592 


2548 


2505 






7 


S005 


2957 


2909 


2862 


2816 


2770 


2725 


2680 


2635 


2591 


2548 


2504 






8 


3004 


2956 


2909 


2862 


2815 


2769 


2724 


2679 


2634 


2590 


2547 


2504 






9 


3003 


2955 


2908 


2861 


2815 


2769 


2723 


2678 


2634 


2590 


2546 


2503 






10 


3002 


2954 


2907 


2860 


2814 


2768 


2722 


2678 


2633 


2589 


2545 


2502 






11 


8001 


2954 


2906 


2859 


2813 


2767 


2722 


2677 


2632 


2588 


2545 


2502 






12 


8001 


2958 


2905 


2859 


2812 


2766 


2721 


2676 


2632 


2588 


2544 


2501 






13 


3000 


2952 


2905 


2858 


2811 


2766 


2720 


2675 


2631 


2587 


2543 


2500 






14 


2999 


2951 


2904 


2857 


2811 


2765 


2719 


2675 


2630 


2586 


2543 


2499 






15 


2993 


2950 


2903 


2856 


2810 


2764 


2719 


2674 


2629 


2585 


2542 


2499 






16 


2997 


2950 


2902 


2855 


2809 


2763 


2718 


2673 


2629 


2585 


2541 


2498 






17 


2997 


2949 


2901 


2855 


2808 


2763 


2717 


2672 


2628 


2584 


2540 


2497 






18 


2996 


2948 


2901 


2854 


2808 


2762 


2716 


2672 


2627 


2583 


2540 


2497 






19 


2995 


2947 


2900 


2853 


2807 


2761 


2716 


2671 


2626 


2582 


2539 


2496 






20 


2994 


2946 


2899 


2852 


2806 


2760 


2715 


2670 


2626 


2582 


2538 


2495 






21 


2993 


2946 


2898 


2852 


2805 


2760 


2714 


2669 


2625 


2581 


2538 


2494 






22 


2993 


2945 


2898 


2851 


2804 


2759 


2713 


2669 


2624 


2580 


2537 


2494 






23 


2992 


2944 


2897 


2850 


2804 


2758 


2713 


2668 


2623 


25S0 


2536 


2493 






24 


2991 


2943 


2896 


2849 


2803 


2757 


2712 


2667 


2623 


2579 


2535 


2492 






25 


2990 


2942 


2895 


2848 


2802 


2756 


2711 


2666 


2622 


2578 


2535 


2492 






26 


2989 


2942 


2894 


2848 


2801 


2756 


2710 


2666 


2621 


2577 


2534 


2491 






27 


2989 


2941 


2894 


2847 


2801 


2755 


2710 


2665 


2621 


2577 


2533 


2490 






28 


2983 


2940 


2893 


2846 


2800 


2754 


2709 


2664 


2620 


2576 


2532 


2489 






29 


2987 


2939 


2892 


2845 


2799 


2753 


2708 


2663 


2619 


2575 


2532 


2489 






30 


2986 


2939 


2891 


2845 


2798 


2753 


2707 


2663 


2618 


2574 


2531 


24S8 






31 


2985 


2938 


2890 


2844 


2798 


2752 


2707 


2662 


2618 


2574 


2530 


2487 






32 


2985 


2937 


2890 


2843 


2797 


2751 


2706 


2661 


2617 


2573 


2530 


2487 






83 


2984 


2936 


2889 


2842 


2796 


2750 


2705 


2660 


2616 


2572 


2529 


2486 






34 


2983 


2935 


2888 


2841 


2795 


2750 


2704 


2660 


2615 


2572 


2528 


2485 






35 


2982 


2935 


2887 


2841 


2795 


2749 


2704 


2659 


2615 


2571 


2527 


2484 






38 


2981 


2934 


2887 


2840 


2794 


2748 


2703 


2658 


2614 


2570 


2527 


2484 






37 


2981 


2933 


2886 


2839 


2793 


2747 


2702 


2657 


2613 


2569 


2526 


2483 






38 


2980 


2932 


2885 


2838 


2792 


2747 


2701 


2657 


2612 


2569 


2525 


2482 






39 


2979 


2931 


2884 


2838 


2792 


2746 


2701 


2656 


2612 


2568 


2525 


2482 






40 


2978 


2931 


2883 


2837 


2791 


2745 


2700 


2655 


2611 


2567 


2524 


2481 






41 


2977 


2930 


2883 


2836 


2790 


2744 


2699 


2654 


2610 


2566 


2523 


2480 






42 


2977 


2929 


2882 


2835 


2789 


2744 


2698 


2654 


2610 


2566 


2522 


2480 






43 


2976 


2928 


2881 


2835 


2788 


2743 


2698 


2653 


2609 


2565 


2522 


2479 






44 


2975 


2927 


2830 


2834 


2788 


2742 


2697 


2652 


2608 


2564 


2521 


2478 






45 


2974 


2927 


2880 


2833 


2787 


2741 


2696 


2652 


2607 


2564 


2520 


2477 






46 


2973 


2926 


2879 


2832 


2786 


2741 


2695 


2651 


2607 


2563 


2520 


2477 






47 


2973 


2925 


2878 


2831 


2785 


2740 


2695 


2650 


2606 


2562 


2519 


2476 






48 


2972 


2924 


2877 


2831 


2785 


2739 


2694 


2649 


2605 


2561 


2518 24751 






49 


2971 


2923 


2876 


2830 


2784 2738 1 


2693 


2649 


2604 


2561 


2517 2474 1 






50 


2970 


2923 


2876 


2829 


2783 


2738 


2692 


2648 


2604 


2560 


2517 


2474 






51 


2969 


2922 


2875 


2828 


2782 


2737 


2692 


2647 


2603 


2559 


2516 


2473 






52 


2969 


2921 


2874 


2828 


2782 


2736 


2691 


2646 


2602 


2558 


2515 


2472 






53 


2968 


2920 


2873 


2827 


2781 


2735 


2690 


2646 


2601 


2558 


2514 


2472 






54 


2967 


2920 


2873 


2826 


2780 


2735 


2689 


2645 


2601 


2557 


2514 


2471 






55 


2966 


2919 


2872 


28-25 


2779 


2734 


2689 


2644 


2600 


2556 


2513 


2470 






56 


2965 


2918 


2871 


2824 


2778 


2733 


2688 


2643 


2599 


2556 


2512 


2470 






57 


2965 


2917 


2870 


2824 


2778 


2732 


2687 2643 1 


2599 


2555 


2512. 


24SQ 






58 1 2964 J 


2916 


2869 2823 1 


2777 


2731 \ ^6SS \ ^^Vi \ '2.^'^^ \^^^N.\^^\\.\^N^^\ 


f 59 12963 12916 12869 J2822 1 2776 \ 


2731 \26aS \^^Atl \7.^^n \75>^'^\^^'V^ "^^ 


\ 





L'lS 








iabi^th 


-fn^oitiaitl lagutthms. 








Sec. 


1 Hour or 1 Degree. | 






42 m. 143 m. 


44m.|45m.|46m. 


47 m. 


48 ro. 


49 m. 


50 m. 


51m. 


52 m. 


53 m. 






2467 


2424 


2382 


2341 


2300 


2259 


2218 


2173 


£139 


2099 


2081 


2tHS 






2466 


2424 




2340 


2299 


2258 


2218 


3178 


2138 


£099 


2060 


2021 






2*65 


21li3 


2331 


2339 


2-298 


2267 


2217 


2177 


2137 


2093 


2O.'i0 


2M1 






2165 


2122 


2330 


2339 


2293 


2-257 


2218 


2176 


2137 


£093 


2059 


2O20 






2484 


2421 




2338 


2297 


2256 


22W 


2176 


2138 


2097 


2053 


2019 






2463 


2121 


2379 


£337 


2296 


2265 




2175 


2135 


2096 


2067 


201S 






2462 


2420 


2373 


2337 


2S9S 


2255 




£174 


2135 


2096 


2057 


2018 






2462 


2119 


E378 


2338 


22B5 


2254 


2214 


217* 


2134 


2096 


2056 


2017 






2461 


2119 


2377 


2335 


2294 


2253 


2213 


2173 


2133 


2094 


2056 


017 






2460 


2418 


2376 


2335 


2294 


2253 


2212 


2172 


2133 


2094 


2055 


2016 






24ao 


2417 


2375 


2334 


2293 


£252 


2-212 


2173 


2133 


20B3 


2054 


2016 






2459 


2417 


2376 


2333 


2293 


2-J51 


2211 


2171 


2132 




2053 


016 






2453 


2416 


2374 


2333 


2291 


2251 


2210 


2170 


2131 


2092 


2053 


20H 






2457 


241S 


2373 


£333 


2291 


2iW 


2210 


2170 


2130 


£091 


2052 


Oil 






2J57 


2414 


2373 


2331 


2290 


2219 


£209 


2169 


2130 


2090 


2051 


2013 






2456 


2414 


2372 


2S31 


2289 


2319 


£208 


2169 


2129 


2090 


2061 


2012 






S45S 


2413 


2371 


2330 


2239 


2218 


2208 


2163 


2123 


2089 


2050 


2019 






24^3 


sus 


2371 


23ifl 


2283 


2i!47 


2307 


2167 


2128 


2088 


2050 


2011 






2454 


2413 


2370 






2247 


2205 


2167 


2127 


2038 


2019 


2010 






2453 


2411 


2369 


3328 


2287 


2246 


2206 


2168 


2128 


2087 


2048 


2010 




28 


24S3 


2410 


2303 


2327 


2286 


2215 


2-205 


9105 


2126 


2086 


2048 


2009 




21 


2453 


2410 


2368 


£326 


2285 


2345 


2201 


2165 


2125 


2086 


2047 


8009 




S2 


24S1 


2409 


2367 




2285 


2244 


£204 


2184 


2124 


2085 


£046 


2008 






2450 


2408 




2325 


2284 


2243 


2203 


2103 


£124 


2084 


2046 


am 




2i 


24fi0 


2403 


2301J 


2324 


2233 


2213 


2202 


21G3 


2133 


2084 


2045 


2007 




2S 


2448 


2107 


2365 


£324 


2983 


2212 


2203 


2103 


2123 


2083 


2044 


2006 






2443 


240S 


2364 


£323 


2282 


2241 


2201 


2161 


2122 


2083 


2044 


soos 




27 


3443 


2405 


S364 




2231 


2241 


2200 


2181 


2121 


2082 


2043 


2005 




23 


2447 


2405 


2383 


2322 


2281 


2210 


■2200 


2180 


2120 


2081 


2042 


2004 




2S 


2448 


2404 




2321 


2380 


2239 


2199 


2159 


2120 


2081 


2042 


3003 




30 


2415 


2403 




£3'0 


2979 


2-239 


21H8 


2169 


2119 


2080 


2041 


£008 




81 


2445 


2403 


2381 


2319 


2279 


2238 


2193 


2163 


2118 


2079 


2041 


axH 




S2 


2444 


2402 


2380 


2319 


2273 


2237 


2197 


2167 


2113 


£079 


2040 


2001 




33 


2443 


2401 


2359 


2318 


2277 


2337 


2196 


2157 


2117 


2078 


203S 


2D01 




84 


2443 


2409 


2359 


2317 


2376 


2236 


2198 


2168 


£116 


2077 


2038 


2000 




35 


2442 


2J0a 


2358 


2317 


2276 


2235 


2195 


2155 


2116 


2077 


S038 


2000 




SS 


2441 




2357 


2313 


2275 


2235 


2194 


2155 


2115 


£076 


2037 


1B9» 




37 


2440 


23S8 


2367 


2315 


2274 


2234 


21S4 


2154 


2114 


2076 


2037 


1998 




38 


:»4a 


2S93 


235H 


2315 


227* 


£233 


2)93 


2153 


2114 


2075 


2036 


1998 




39 




2397 


2355 


2314 


2273 


2233 


2192 


2153 


2113 


2074 


2035 


im 




40 


2438 


£395 


2355 


£313 


2272 


2:i33 


2192 


2152 


2113 


2073 


2036 


199t 




41 


2433 


2398 


2354 


4313 


£273 


£231 


2191 


£151 


2112 


2073 


2034 


1996 




42 


2437 


2395 


£353 


£312 


2371 


2231 


£190 


2151 


2111 


2072 


2033 


1996 




43 


2436 




2353 


£311 


S270 


2230 


2190 


£150 


2111 


2071 


2033 


1994 




4t 


243fl 


2394 


2352 


2311 


3270 


2229 


£189 


2149 


2110 


2071 


2032 


1994 




45 


2435 


2393 


2331 


2300 


2289 


£229 


£183 


2149 


2109 


2070 


2032 


199S 




46 


2434 


2392 


2359 




2263 


2233 


2188 


2118 


2109 


£070 


2031 


1993 




47 


2433 


23B1 


2360 




£288 


2227 


2187 


2147 


108 


2089 


2030 


1992 




iS 


2433 


2301 


2349 


E303 


2267 


£227 


2IS8 


2147 


2107 


2088 


£030 


1991 




49 


2433 


2390 


2348 


2307 


2266 


2228 


2186 


2146 


2107 


2068 


2028 


1991 




50 


2431 




2348 


2308 


2266 


22-25 


2185 


21*5 


2I0S 


2067 


202S 


ISSO 




51 


2431 


23S9 


2347 


2308 


2265 


2225 


2184 


2145 


105 


2066 


2028 


1989 




59 


2430 


23S8 


231S 


2305 


£984 


2224 


2184 


2144 


105 


£068 


2027 


1989 




53 


2429 




2346 


2304 


2264 


2223 


2183 


2143 


104 


2066 


2026 


1B8B 




54 


2429 


2387 


234S 


2304 


2263 


2223 


2183 


2143 


103 


2084 


£028 


1987 




55 


2428 


2336 


2344 


2303 


2982 


3222 


2133 


2142 


183 


£064 


202S 


1987 




56 


2157 


2335 


2344 


2303 


2983 


2221 


2181 


2141 


M& 


£063 


2024 


1986 




J7 SiSH 


93Si 


2343 


2302; 2261 




218(1 


2141 


101 


2062 


£024 


1981 


/^/S426 t338i 


S349 


2301 2'liW \ "-110 \ i\m 
2300 1 22GO \Z1Vi ^Vl° 


\'L\ift\'£vSi\ 


\ism 


2023 


19M 


S9/S435!2333lZ3il 


\7.\%'i\'JX«& \Wfe\ \'Wfta'--^lWt\ 



TABLE TIL— Fioportioxial Logarithms. 
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Sec. 


1 Hour or 1 Degree. 


2 Hours or 2 Degrees. 1 




54 m. 55 ID. 


56 m. 57 nu 


58 m. 


59 m. 


Om. 


1 m. 


2 m. 


3ni. 


4 m. 







1984 


1946 


1908 


1871 


1834 


1797 


1761 


1725 


1689 


1654 


1619 




1 


1983 


1945 


1907 


1870 


1833 


1797 


1760 


1724 


1688 


1653 


1618 




2 


1932 


1944 


1907 


1870 


1833 


1796 


1760 


1724 


1688 


1652 


1617 




3 


1982 


1944 


1906 


1869 


1832 


1795 


1759 


1723 


1687 


1652 


1617 




4 


1981 


1943 


1906 


1868 


1831 


1795 


1758 


1722 


1687 


1651 


1616 




5 


1980 


1943 


1905 


1868 


1831 


1794 


1758 


1722 


1686 


1651 


1616 




6 


1980 


1942 


1904 


1867 


1830 


1794 


1757 


1721 


1686 


1650 


1615 




7 


1979 


1941 


1904 


1867 


1830 


1793 


1757 


1721 


1685 


1650 


1614 


8 
9 

10 


1979 


1941 


1903 


1866 


1829 


1792 


1756 


1720 


1684 


1649 


1614 


1978 


1940 


1903 


1865 


1828 


1792 


1755 


1719 


1684 


1648 


1613 


1977 


1939 


1902 


1865 


1828 


1791 


1755 


1719 


1683 


1648 


1613 




11 


1977 


1939 


1901 


1864 


1827 


1791 


1754 


1718 


1683 


1647 


1612 




12 


1976 


1938 


1901 


1863 


1827 


1790 


1754 


1718 


1682 


1647 


1612 




IS 


1975 


1938 


1900 


1863 


1826 


1789 


1753 


1717 


1681 


1646 


1611 




14 


1975 


1937 


1899 


1862 


1825 


1789 


1752 


1716 


1681 


1645 


1610 




15 


1974 


1936 


1899 


U562 


1825 


1788 


1752 


1716 


1680 


1645 


1610 




16 


1973 


1936 


1898 


1861 


1824 


1787 


1751 


1715 


1680 


1644 


1609 




17 


1973 


1935 


1898 


1860 


1823 


1787 


1751 


1715 


1679 


1644 


1609 




18 


1972 


1934 


1897 


1860 


1823 


1786 


1750 


1714 


1678 


1643 


1608 




19 


1972 


1934 


1896 


1859 


1822 


1786 


1749 


1713 


1678 


1642 


1607 




20 


1971 


1933 


1896 


1858 


1822 


1785 


1749 


1713 


1677 


1642 


1607 




21 


1970 


1933 


1895 


1858 


1821 


1785 


1748 


1712 


1677 


1641 


1606 




22 


1970 


1932 


1894 


1857 


1820 


1784 


1748 


1712 


1676 


1641 


1606 




23 


1969 


1931 


1894 


1857 


1820 


1783 


1747 


1711 


1675 


1640 


1605 




24 


1968 


1931 


1893 


1856 


1819 


1783 


1746 


1711 


1675 


1640 


1605 




25 


1968 


1930 


1893 


1855 


1819 


1782 


1746 


1710 


1674 


1639 


1604 




26 


1967 


1929 


1892 


1855 


1818 


1781 


1745 


1709 


1674 


1638 


1603 




27 


1967 


1929 


1891 


1854 


1817 


1781 


1745 


1709 


1673 


1638 


1603 




28 


1966 


1928 


1891 


1854 


1817 


1780 


1744 


1708 


1673 


1637 


1602 




29 


1965 


1927 


1890 


1853 


1816 


1780 


1743 


1708 


1672 


1637 


1602 




SO 


1965 


1927 


1889 


1852 


1816 


1779 


1743 


1707 


1671 


1636 


1601 




31 


1964 


1926 


1839 


1852 


1815 


1778 


1742 


170* 


1671 


1635 


1600 




^2 


1963 


1926 


1883 


1851 


1814 


1778 


1742 


1706 


1670 


1635 


1600 




33 


1963, 


1925 


1883 


1850 


1814 


1777 


1741 


1705 


1670 


1634 


1599 




34 


1962 


1924 


1887 


1850 


1813 


1777 


1740 


1705 


1669 


1634 


1599 




35 


1961 


1924 


1886 


1849 


1812 


1776 


1740 


1704 


1668 


1633 


1598 




36 


1961 


1923 


1886 


1849 


1812 


1775 


1739 


1703 


1668 


1633 


1598 




37 


1960 


1922 


1885 


1843 


1811 


1775 


1739 


1703 


1667 


1632 


1597 




38 


1960 


1922 


1884 


1847 


1811 


1774 


1733 


1702 


1667 


1631 


1596 




39 


1959 


1921 


1884 


184T 


1810 


1774 


1737 


1702 


1666 


1631 


1596 




40 


1558 


1921 


1883 


1846 


1809 


1773 


1737 


1701 


1665 


1630 


1595 


. 


41 


1953 


1920 


1883 


1846 


1809 


1772 


1736 


1700 


1665 


1630 


1595 




42 


1957 


1919 


1882 


1845 


1808 


1772 


1736 


1700 


1664 


1629 


1594 




43 


1956 


1919 


1881 


1844 


1808 


1771 


1735 


1699 


1664 


1628 


1593 




44 


1956 


1918 


1881 


1844 


1807 


1771 


1734 


1699 


1663 


1628 


1593 




45 


1955 


1918 


1880 


1843 


1806 


1770 


1734 


1698 


1663 


1627 


1592 




46 


1955 


1917 


1879 


1842 


1806 


1769 


1733 


1697 


1662 


1627 


1592 




47 


1954 


1916 


1879 


1842 


1805 


1769 


1733 


1697 


1661 


1626 


1591 




48 


1953 


1916 


1878 


1841 


1805 


1768 


1732 


1696 


1661 


1626 


1591 




49 


1953 


1915 


1878 


1841 


1804 


1768 


1731 


1696 


1660 


1625 


1590 




50 


1952 


1914 


1877 


1840 


1803 


1767 


1731 


1695 


1660 


1624 


1589 




51 


1951 


1914 


1876 


1839 


1803 


1766 


1730 


1694 


1659 


1624 


1589 




52 


1951 


1913 


1876 


1839 


1802 


1766 


1730 


1694 


1658 


1623 


1588 




53 


1950 


1912 


1875 


1838 


1801 


1765 


1729 


1693 


1658 


1623 


1588 




54 


1950 


1912 


1875 


1838 


1801 


1765 


1728 


1693 


1657 


1622 


1587 




55 


1949 


1911 


1874 


1837 


1800 


1764 


1728 


1692 


1657 


1621 


1586 




56 


1943 


1911 


1873 


1836 


1800 


1763 


1727 


1691 


1656 


16^1 


, V^^^ 




57 


1948 1910 1 


1873 


1836 


1799 


1763 


17^7 


16^1 


V \e»^^ 


V \<^^^ 


\ "Y^*^^ ^ 




58 


1947 i 1909 / 


1872 2835 1 1798 1 


1762 I \n^ \ l^^Q 
1761 1725 \l^^C> 


\ A^b^ 


\ \<cftSi 




IB9 f 1946 11909/1871 J1834 |1798 


\\^t^ 


. X^^"^' 


^ \^5R>" 



M 



TABI£ TH— PropoitioDftl Lognriaaaa. 





Sec 


2 Hours or 2 Degrees. 






5 m. 


6 m. 


7 m. 


8_m_. 


3 m. 


mm. Jim. 


12 m., 


13 m. 


14 m. 


15 p.. 









1584 


1649 


1516 


1481 


un 


1413 1380 


1347 


131* 


1282 


1219 






1 


16S3 


IS48 


1514 


1480 


1448 


1113 1379 


1346 


131* 


1281 


12i9 






2 


1582 


1548 


1514 


1479 


1446 


1412 


1379 


1346 


1313 


128! 


1248 






3 


ISS2 


1547 


151S 


1479 


1445 


1412 


1378 


1345 


3313 


1280 


1218 








ir.31 


1547 


1612 


1473 


1446 


1411 


1378 


1345 


3312 


1279 


1217 






E 






1512 


1478 


1414 


1410 


1377 


1344 


1311 


1279 


1217 








15^U 


1546 


1611 


1477 


1443 


1110 


1377 


1344 


3313 


1278 


12ie 






7 


15S0 


1545 


1511 


1477 


1443 


1109 


1373 


1343 


1310 


1278 


1248 






8 


157? 


1544 


1510 


1470 


1412 


1109 


1378 


1343 


1310 


1277 


1245 






9 


1B78 


1544 


ISIO 


1476 


1442 


1403 


1375 


1342 


1309 


1277 


1245 






10 


Ifi/S 


1543 


1509 


1476 


1413 


140d 


137* 


1341 


1309 


1275 


1214 






11 


1577 


1643 


1508 


1474 


1441 


1407 


1371 


1341 


1308 


1276 


1213 






12 


1577 


1542 


1608 


1474 


1440 


1407 


3373 


1310 


1308 


1276 


1213 






13 


1578 


1543 


1607 


1473 


1440 


1408 


1373 


3340 


1307 


1276 


1242 






14 


1575 


1541 


1507 


1473 


1439 


1405 


1373 


1339 


3307 


1274 


1243 






15 


1575 


1541) 


1606 




1438 


1405 


1872 


1339 


330S 


1274 


1211 






Id 


1674 


1540 


1506 


1472 


1138 


1404 


1371 


1338 


1303 


1273 


1241 






17 


1571 


1539 


1605 


un 


1137 


1404 


1371 


1333 


1305 


1272 


1210 






18 


1573 


1539 


1504 


1*70 


H37 


1403 


1370 


1337 


1304 


1272 


1210 






19 


1573 


1538 


1504 


1470 


1436 


1403 


1369 


1337 


1304 


1271 


1239 






20 


1672 


1633 


1603 


1469 


1136 


1402 


1S69 


1336 


1303 


1271 


1339 






21 


1571 


1537 


1503 


1409 


1*35 


1402 


1368 


1336 


1303 


1270 


1233 






22 


JS71 


1536 


1502 


1408 


1134 


1401 


1368 


1335 


1302 


1270 


238 






23 


1S70 


163d 


1602 


146S 


1434 


1400 


1867 


133* 


1303 


1269 


237 






24 


1570 


1535 


1501 


1167 


113S 


1400 


1367 


1334 


1301 


1269 


237 






25 


1569 


1535 


1500 


1466 


1433 


1399 


1368 


1333 


1301 


126S 


239 






28 


1569 


1634 


1500 


1463 


1132 


1399 


1366 


1333 


1300 


1268 


235 






27 


1568 


1534 


1499 


1J6E 


1432 


1398 


1365 


1332 


130O 


1267 


1235 






28 


16B7 


1533 


1499 


1465 


1131 


1398 


1365 


13^ 


1209 


1267 


1234 






29 


1567 


1532 


1498 


1464 


1431 


1397 


1364 


1331 


1298 


1266 


1234 






SO 


1588 


1632 


1498 


1464 


1430 


1397 


1363 


1331 


1293 


3368 


1233 






31 


1563 


1631 


1497 


1463 


1429 


1396 


1363 


1330 


1297 


1365 


1233 








1565 


1531 


1490 


1463 


1429 


1395 


1362 


1329 


1297 


1264 


1233 






33 


1565 


3530 


1488 


1462 


1*23 


13B6 


1363 


3320 


1296 


3264 


1233 






34 


!5S4 


1529 


1495 


146! 


141^3 


1394 


1361 


1328 


12S6 


1263 


1231 






3o 


lees 


1029 


1496 


1461 


1127 


1394 


1361 


1328 


1295 


3SS3 


1231 








15G3 


15^8 


14D4 


1460 


1*27 


1393 


1360 


1327 


1395 


3262 


1230 






37 




1523 


1494 


1460 


1128 


1393 


1360 


1327 


129* 


1262 


1230 








1562 


1627 


1483 


14i;9 


1426 


1392 


1369 


1326 


1294 


1281 


1228 






39 


1561 


1527 


1493 


1459 


1425 


1392 


1359 


1328 




1261 


1229 






U 


1560 


1520 


1492 


1458 


424 


1391 


1358 


1325 




]2S0 


1223 






*1 


1560 


1525 


1491 


1467 


424 


1380 


1357 


1S25 


1282 


1260 


1327 






42 


1559 


1625 


1491 


1467 


423 


1360 


1367 


132* 


1291 


1253 


1227 






43 


3559 


1554 


1490 


1456 


423 


1389 


1358 


1323 


1281 


3258 


122S 






44 


15.',3 


1524 


14S0 


1456 


422 


1380 


1356 


1323 


1280 


1258 


3228 








]5:S 


1523 


1489 


1456 


422 


1388 


1356 


1322 


1290 


1267 


3225 








IS.-;? 


1523 


1480 


1455 


3421 


lats 


1355 


1322 


1289 


1267 


3225 






47 


lf,5ti 


1522 


1488 


1454 


1420 


1S87 


1364 


1321 


1289 


1268 


1224 






43 


1558 


1522 


1487 


1454 


1420 


1387 


1354 


1321 


1288 


12S8 


1224 






49 


1555 


1521 


1487 


1453 


1419 


1386 


1353 


1320 


1288 


1255 


1223 






50 


1555 


1520 


]46a 


1453 


1*19 


1380 


1352 


1320 


1287 


1266 


12i!3 






fil 


IBS* 


1620 


1486 


1452 


1*18 


1386 


1S62 


1319 


1287 


125* 


1228 






62 


1564 


151S 


1485 


1451 


1413 


1384 


1351 


1319 


1288 


33S4 


12a 






53 


1563 


151S 


1465 


1451 


1417 


1384 


1351 


3318 


1286 


3253 


1221 






54 


1553 


1518 


1464 


14S0 


1*17 


3383 


1350 


1317 


1285 


1253 


1221 






55 


]fi62 


1518 


1483 


1450 


1416 


1383 


1350 


1317 


1284 


1253 


1220 




1 BSI15S1 


JS17 


1483 


1449 


141B 


1382 


13J9 


1318 


1284 


1251 


1239 




/ 5711551 / J51S 


1482 


1449 \ 14\5 


\ ■«,&i \ Yya 


\\W.fl 


1283 


1251 


12W 




68 1 ]550 1516 


1*83 


UlR \ 1414. 


\ i^\ \ ^■w^ 


\\'5Va\-fflaS 




,1218 




59 11550 11515 


14B1 Ii447\l4\1 


\-i.M!,\ \-«A- 


V^N 



TABLB TIC.— FntpoTtional Logaritluni. 



Sec. 





2 Hotir 


or 2 Dcgre 












16 ni. 
1217 


17 m. 18 ni. 


19ui^ 
1123 


■20 m. 


iilm. 


22Tn. 


■^Am. 


24 ui. 


25 111. 


20 ni. 




lias 


1154 


1091 


IIWI 


1030 


(ma 


0989 


0939 


0P09 




1 


1217 


1185 


1153 


1122 


1001 


1060 


lO-iO 


0999 


0989 


0939 


0909 




s 


1218 


1134 


1153 


1121 


1090 


10*59 


1029 


009S 


09fi8 


0933 


0903 




3 


1218 


IIBI 


1153 


1121 


1090 


1059 


1023 


0993 


0963 


09:18 


OiiOg 




i 


1215 


1133 


1152 


1120 


10S9 


1(153 


1023 


aviiT 


0067 


09S7 


0907 




fi 


1215 


11S3 


llSl 


IIJO 


10S9 


1053 


1027 


0997 


0967 


0937 


0907 







1214 


iisa 


1161 


1119 


1083 


1057 


1027 


0^6 


09<;6 


09:i6 


D9D6 




7 


1314 


1183 


1150 


1119 


10S3 


1057 


1028 


0996 


0968 


0936 


0906 




8 


1213 


1181 


1150 


1118 


1087 


1058 


1038 


0995 


0965 


0935 


0005 




9 


1213 


1181 


1149 


Ilia 


1087 


1056 


1025 


0995 


09G5 


0935 


0905 






1213 


1180 


1149 


1117 


1033 


1055 


1025 


OB04 


0964 


0934 


0901 






1311 


11 SO 


1143 


1117 


1030 


1055 


1024 


0904 


0964 


0934 


0901 




2 


1211 


1179 


1143 


1116 


10S5 


1054 


1024 


0993 


0903 




0903 




3 


1210 


1179 


1147 


1116 


loss 


10S4 


1023 


0903 


0963 


0933 


0903 




4 


1210 


1178 


1147 


1115 


1034 


1053 


1023 


om 


0962 




0903 




5 


1209 


1173 


1146 


1115 


1034 


1053 


1022 


0992 


0962 


oa32 


0902 




e 


1209 


1177 


1148 


ni4 


1033 


1052 


1022 


0991 


0981 


0931 


0901 




7 


1203 


1177 


1145 


1114 


1033 


1052 


1021 


0991 


0931 


0931 


0901 




s 


1208 


1176 


1145 


1113 


1032 


1051 


1021 


0990 


0950 


0930 


0900 




19 


1207 


1175 


1144 


1113 


1083 


1051 


1020 


0390 


0960 


0930 


0900 




ito 


1207 


1175 


1H3 


1112 


1031 


1050 


1020 


0989 


0933 




0S99 




21 


1208 


1174 


1143 


1112 


108) 


1050 


1019 




CB59 


0929 


0899 




23 


120a 


1174 


1142 


1111 


1080 


1019 


1019 




0958 


0928 






£3 


1203 


1173 


1143 


1111 


1080 


1019 


1013 


0933 


0953 


0023 


0B9S 




!4 


120S 


1173 


1141 


1110 


1079 


1013 


1018 


0937 


0957 


0927 


0897 




£5 


1201 


1172 


1141 


1110 


1079 


loja 


1017 


0837 


0957 


09l7 


0S97 




29 


1203 


1172 


1140 


1109 


1078 


1017 


1017 


0980 


0656 


0926 


0896 




27 


1203 


1171 


mo 


1109 


1078 


1047 


1016 


0983 


0956 


0923 






£3 


1202 


1171 


1139 


1103 


1077 


1013 


1018 


0935 


0955 




0895 




29 


1202 


1170 


1139 


1107 


1076 


1048 


1015 


0985 


0955 


0925 


0395 




3l) 


1201 


1170 


1138 


1107 


1078 


1015 


1015 


0931 


0954 


0921 


0391 




31 


1201 


1109 


1138 


iioa 


1076 


1015 


lOU 


0934 


0954 


0931 


0891 




32 


1200 


1189 


1137 


1106 


1075 


1011 


1014 


0933 


0953 


0933 


0893 




33 


1200 


1103 


1137 


1105 


1074 


1011 


1013 


0983 


DS53 


0923 


0893 




31 


1109 


1183 


1138 


1105 


1074 


1013 


1013 


0982 


0952 




0892 




83 


im 


1167 


1138 


1104 


1073 


1013 


1013 


0932 


0953 


0922 






3fl 


11B3 


1167 


1133 


1101 


1073 


1012 


1012 


0981 


0951 


0921 


0891 




37 


1193 


1168 


113S 


1103 


1072 


1013 


1011 


0981 


coa 




0891 




3j 


1107 


1105 


1131 


1103 


1073 


1011 


1010 


OSSO 


0050 


0920 


0890 




39 


1197 


1165 


1134 


1102 


lOTl 


1041 


1010 


09SO 


0950 


0920 


0890 




40 


1199 


1164 


1133 


1102 


1071 


1040 


1O09 


0979 


0949 


O0I9 


0889 




Jl 


IIM 


1104 


1132 


1101 


1070 


1039 


1009 


0979 


0919 


0019 


08S9 




«'2 


1195 


1163 


1132 


1101 


1070 


1039 


1O03 


0078 


0048 


0918 


OS88 




43 


1194 


1163 


1131 


1100 


1069 


1033 


1008 


0973 


0948 


0913 






41 


1194 


1102 


1131 


1100 


lOfig 


1033 


3007 


0977 


0917 


0917 


0S87 




45 


1193 


1182 


1130 


1099 


1063 


1037 


1007 


0977 


0947 


0917 


0387 




46 


1193 


1101 


1130 


lOBO 


lCfl3 


1037 


1O08 


0978 


0948 


0916 






47 


1193 


1161 


1129 


1098 


1087 


1033 


1008 


0978 


0946 


0916 


0338 




4S 


119-2 


1130 


1120 


1093 


1087 


1038 


1005 


0975 


0915 


09 5 






49 


1191 


1160 


112S 


1097 


1066 


1035 


1005 


0975 


0945 


09 5 


0885 




50 


1191 


1160 


1123 


1007 


1066 


1035 


1001 


0071 


0914 


09 1 


0881 




5! 


iieo 


1159 


1127 


10B6 


1065 


1031 


1001 


0971 


0911 


OP 4 


0384 




5i 


1190 


1153 


1127 


1008 


1065 


1034 


1003 


0973 


0913 


09 3 


0883 




G3 


11S9 


1153 


1126 


1005 


1064 


1033 


1003 


0973 


0913 


0913 


0833 




£4 


1189 


1157 


1126 


1005 


1001 


1033 


1002 


0972 


0912 


0912 


0S82 




65 


11S3 


1157 


1125 


1004 


1063 


1032 


1003 


0B73 


0912 


0912 


0SE2 




a 


1IS3 


1150 


1125 


10B3 


1063 


1032 


1001 


0971 


0911 


0911 


lom^ 




67 


1187 


lies 


1121 


1093 


1082 


1031 


1«1\ 


\ TO\ 


\«4\\ 


\(KS.\ 




J!si 


1737 


11S5 1 1124 


1092 


1063 


1031 


\iwm 


\Wf;o 


\«SV 


\^^» 


59 fuse 11154 J1123 


1092 


1061 


1030 


\\«W 


\wn 


>\WA 


a x^^ 




— 



162 



TABLE YIL^Fipportioiial Logariihinfl. 





Sec 


2 Hoan or 2 Degrees. 







27 m. 


28m. 29m. 


30 m. 


31m. 


32 m. 


33 m. 


34 m. 


35 m. 


36 m. 


37 m. 




0880 


0850 


0821 


0792 


0763 


0734 


0706 


0678 


0649 


0621 


0594 




1 


0879 


0850 


0820 


0791 


0762 


0734 


0706 


0677 


0649 


0621 


0593 




2 


0879 


0849 


0820 


0791 


0762 


0733 


0705 


0677 


0648 


0621 


0593 




3 


0878 


0S49 


0819 


0790 


0762 


0733 


0704 


0676 


0648 


0620 


C592 




4 


0878 


0S48 


0819 


0790 


0761 


0732 


0704 


0676 


0648 


0620 


0592 




6 


0877 


0848 


0818 


0789 


0761 


0732 


0703 


0675 


0647 


0619 


0591 




6 


0877 


0847 


0818 


0789 


0760 


0731 


0703 


0675 


0647 


0619 


0591 




7 


0876 


0847 


0817 


0788 


0760 


0731 


0702 


0674 


0646 


0618 


0590 




8 


0876 


0846 


0817 


0788 


0759 


0730 


0702 


0674 


0646 


0618 


0590 




9 


0875 


0846 


0816 


0787 


0769 


0730 


0702 


0673 


0645 


0617 


0590 




10 


0875 


0845 


0816 


0787 


0758 


0729 


0701 


0673 


0645 


0617 


0589 




11 


0874 


0845 


0815 


0787 


0758 


0729 


0701 


0672 


0644 


0616 


0589 




12 


0874 


0844 


0815 


0786 


0757 


0729 


0700 


0672 


0644 


0616 


0588 




13 


0873 


0844 


0815 


0786 


0757 


0728 


0700 


0671 


0643 


0615 


0588 




14 


0873 


0843 


0814 


0785 


0756 


0728 


0699 


0671 


0643 


0615 


0587 




15 


0872 


0843 


0814 


0785 


0756 


0727 


0699 


0670 


0642 


0615 


0587 




16 


0872 


0842 


0813 1 0784 


0755 


0727 


0698 


0670 


0642 


0614 


0586 




17 


0871 


0842 


0813 


0784 


0755 


0726 


0698 


0669 


0641 


0614 


0586 




18 


0871 


0841 


0812 


0783 


0754 


0726 


0697 


0669 


0641 


0613 


0585 




19 


0870 


0841 


0812 


0783 


0754 


0725 


0697 


0669 


0641 


0613 


0586 




20 


0870 


0840 


0811 


0782 


0753 


0725 


0696 


0668 


0640 


0612 


0584 




21 


0869 


0840 


0811 


0782 


0753 


0724 


0696 


0668 


0640 


0612 


0584 




22 


0869 


0839 


0810 


0781 


0752 


0724 


0695 


0667 


0639 


0611 


0584 




23 


0868 


0839 


0810 


0781 


0752 


0723 


0695 


0667 


0639 


0611 


0583 




24 


0868 


0838 


0809 


0780 


0751 


0723 


0694 


0666 


0688 


0610 


0583 




25 


0867 


0838 


0809 


0780 


0751 


0722 


0694 


0666 


0638 


0610 


0582 




26 


0867 


0837 


0808 


0779 


0750 


0722 


0693 


0665 


0637 


0609 


0582 




27 


0866 


0837 


0808 


0779 


0750 


0721 


0693 


0665 


0637 


0C09 


0581 




28 


0866 


0836 


0807 


0778 


0750 


0721 


0693 


0664 


0636 


0608 


0581 




29 


0865 


0836 


0807 


0778 


0749 


0720 


0692 


0664 


0636 


0608 


0580 




30 


0865 


0835 


0806 


0777 


0749 


0720 


0692 


0663 


0635 


0608 


0580 




31 


0864 


0835 


0806 


0777 


0748 


0720 


0691 


0663 


0635 


0607 


0579 




32 


0864 


0834 


0805 


0776 


0748 


0719 


0691 


0662 


0634 


0607 


0579 




33 


0863 


0834 


0805 


0776 


0747 


0719 


0690 


0662 


0634 


0606 


0579 




34 


0863 


0833 


0804 


0775 


0747 


0718 


0690 


0662 


0634 


0606 


0578 




35 


0862 


0833 


0804 


0775 


0746 


0718 


0689 


0661 


06S3 


0606 


0678 




36 


0862 


0833 


0803 


0774 


0746 


0717 


0689 


0661 


0633 


0605 


0577 




37 


0861 


0832 


0803 


0774 


0745 


0717 


0688 


0660 


0632 


0604 


0577 




38 


0861 


0832 


0802 


0773 


0745 


0716 


06S8 


0660 


0632 


0604 


0576 




39 


0860 


0831 


0802 


0773 


0744 


0716 


0687 


0659 


0631 


0603 


0576 




40 


0860 


0831 


0801 


0773 


0744 


0715 


0687 


0659 


0631 


0603 


0575 




41 


0859 


0830 


0801 


0772 


0743 


0715 


0686 


0658 


0630 


0602 


0675 




42 


0859 


0830 


0801 


0772 


0743 


0714 


0686 


0658 


0630 


0602 


0674 




43 


0858 


0829 


0800 


0771 


0742 


0714 


0685 


0657 


0629 


0602 


0674 




44 


0858 


0829 


0800 


0771 


0742 


0713 


0685 


0657 


0629 


0601 


0573 




45 


0857 


0828 


0799 


0770 


0741 


0713 


0685 


0656 


0628 


0601 


0573 




46 


0857 


0828 


0799 


0770 


0741 


0712 


0684 


0656 


0628 


0600 


0573 




47 


0856 


0827 


0798 


0769 


0740 


0712 


0684 


0655 


0627 


0600 


0572 




48 


0856 


0827 


0798 


0769 


0740 


0711 


0683 


0655 


0627 


0599 


0572 




49 


0855 


0826 


0797 


0768 


0739 


0711 


0683 


0655 


0627 


0599 


0571 




50 


0855 


0826 


0797 


0768 


0739 


0711 


0682 


0654 


0626 


0598 


0571 




51 


0855 


0825 


0796 


0767 


0739 


0710 


0682 


0654 


0626 


0598 


0670 




52 


0854 


0825 


0796 


0767 


0738 


0710 


0681 


0653 


0635 


0597 


0670 




53 


0854 


0824 


0795 


0766 


0733 


0709 


0681 


0653 


0625 


0597 


0569 




54 


0853 


0824 


0795 


0766 


0737 


0709 


0680 


0652 


0624 


0596 


0669 




55 


0853 


0823 


0794 


0765 


0737 


0708 


0680 


0652 


0624 


0596 


0668 


1 56 1 0852 1 0823 


0794 


0765 


0736 


0708 


0679 


0651 


0623 


0596 


0568 


/ 57 / 0852 0822 


0793 


0764 \ 07^^ \ Cil^l \ W^ V QQ51 I 


0623 


0596 


0668 


1 58 1 0851 \ 0822 


0793 0764 \ 07^f> \ ^1^1 \ ^^"^^ \ ^^^ \ '^'KL V 


.<S?ft5 


0567 1 


/ 59 10851 0821 0792 0763 


\0'735 


\cnQ^ 


\^en^ 


\^^ 


\55fsia» 


\jSbW 


^\J^\ 



TABLE VH— FraporUonol LoguUbma. 



Sec 


2 Hoiirfl ftr 2 Degrees. 


asm. 139 m. 


40ln. 


41m. 


42 TQ. 


43m. 


44Tn- 


45 m. 


46 m. 


47 m. 


48 m. 





056a 


0539 


0512 


0484 


OISS 


0131 


0401 


0378 


0353 


0336 


0300 


1 


OS^S 


0538 


0511 


0434 


0157 


0130 


0104 


0377 


0351 


03-25 


0299 


2 


05115 


0538 


0511 


0131 


0157 


0130 


0103 


0377 


0351 


OS'iS 


0299 


8 


OSOS 


0537 


0510 


0183 


0450 


0430 


0103 


0377 


0350 


0321 


02B8 


4 


05<H 


0537 


0610 


0183 


0156 


0429 


0403 


0373 


0350 


0321 




G 


0561 


0536 


0509 


0132 


0155 


0129 


0102 


0373 


0319 


0323 


0397 


(I 


0563 


0536 


05D9 


0183 


0155 


0123 


0102 


0375 


0319 


0333 


0297 


7 


0563 


0536 


0508 


0131 


0151 


0128 


0101 


0376 


0319 


0333 


0297 


8 


0562 


0535 


0503 


0131 


0151 


0127 


0101 


037* 


0318 


0323 


0396 


g 


0563 


0535 


0507 


04S0 


0454 


0427 


0400 


0374 


0348 


0323 


029G 


10 


0582 


0531 


0507 


0180 


0153 


0428 


0100 


0373 


0317 


03-.ll 


0395 


11 


0561 


0534 


0507 


0179 


0153 


0423 




0373 


0317 


0331 


0295 


12 


0561 


0533 


O50a 


0179 


0152 


0123 


0399 


0373 


0313 




0294 


13 


0560 


0533 


0503 


0179 


0152 


0125 




0373 


0316 


0120 


0294 


11 


0560 


0532 


0E05 


0178 


0151 


0425 


0393 


0372 


0318 


0319 


0291 


15 


0559 


0533 


O505 


0173 


0151 


0121 


0398 


0371 


0315 


0319 


0393 


IS 


0559 


0531 


0501 


0J77 


0150 


0131 


0397 


0371 


0315 


0319 


0293 


17 


0558 


0531 


0501 


0177 


0150 


0433 


0397 


0370 


0311 


0313 


0292 


18 


OfiSa 


0531 


0503 


0173 


0150 


0133 


0393 


0370 


0311 


0318 


0203 


19 


0567 


0530 


0503 


0476 


0449 


0433 


0396 


0370 


0343 


0317 


0291 


2D 


0557 


0530 


0502 


0475 


0119 


0123 


0395 


0369 


0313 


0317 


0291 


21 


0537 




0502 


0475 


0118 


0422 


0395 


0369 


0312 


0318 


0291 


22 


055fl 


0529 


0502 


0475 


0113 


0131 


0395 


0368 


0313 


0310 


0290 


23 


0553 


0528 


0501 


0174 


0147 


0121 


0391 


0368 


0312 


0316 


0290 


24 


0555 


0528 


0501 


0474 


0147 


0120 


0391 


0367 


0311 


0315 




2S 


0555 


0527 


0500 


0473 


0)43 


0120 


0393 


0387 


0341 


0315 


0289 


26 


0554 


0527 


0500 


0473 


0446 


0419 


0393 


0363 


0310 


0314 




27 


0551 


0520 


0)99 


0472 


0443 


0119 


0393 


0360 


0310 


0314 


0233 


28 


0553 


0526 


0199 


04 


0115 




0392 


0360 


0339 


0313 


0288 


29 


0553 


0526 


(H98 


047 


0445 


0418 


0391 


0365 


0339 


0313 


0387 


SO 


0552 


0525 


0198 


01 




0118 


0391 


0365 


0339 


0313 


0237 


SI 


0552 


0535 


0197 


04 


0411 


0117 


0391 


0361 


0338 


0312 


02S6 


83 


0551 


0521 


0197 


01 


om 


0117 


0390 


038* 


0333 


0312 


02S6 


33 


0551 


0521 


0197 


0170 


0113 


0116 


0390 


0363 


0337 


0311 


0285 


34 


0551 


0523 


0193 


0169 


0142 


Olio 


0389 


0363 


0337 


0311 


0285 


S5 


D5G0 


0523 


0196 


0469 


0412 


0115 


0389 




0336 


03 


085 


SS 


0550 


0523 


01G6 


0468 


0412 


0115 


0383 


038 


0333 


03 


SI 


37 


0519 


0523 


0196 


0468 


04U 


0111 


0383 


036 


033b 


03 


0^4 


38 


0619 


0521 


0191 


0167 


0111 


0111 


0388 


0361 




0309 


33 


39 


054S 


0531 


0494 


0467 


0440 


0414 


0387 


0361 


0335 


0309 




40 


0513 


0521 


0193 


0106 


OilO 


0113 


03S7 


0360 


0331 


0303 


0-3^ 


41 


0517 


0S20 


0193 


0106 


0430 


0113 


0338 


0360 


0331 


03 


0..8 


42 


0517 


0520 


0193 


0466 


0139 


0113 


03B8 


03 9 


0333 


03 


S 


43 


0513 


0519 


0192 


0465 


0138 


0112 




0359 


0333 


0307 


81 


41 


0516 


0519 


0192 


0465 


0138 


Dili 


0385 


0359 


033" 


0303 


0-Sl 


45 


0510 


0518 


0191 


0164 


0133 


0111 


0381 


03^3 


033 


0308 


0-^0 


K 


0515 


0518 


0191 


0464 


0137 


0110 


0331 


03 3 


033'> 


0308 


080 


17 


0515 


0517 


oiao 


0463 


0137 


0410 


0331 


03 7 


0331 


0305 


0279 


4S 


0511 


0517 


0490 


0163 


0138 


ono 




0357 


0331 


0305 


9 


49 


0544 


0516 


0489 


0462 


0436 


0409 


0383 


03^6 


0330 


0304 


OZ 9 


GO 


0513 


0610 


01S9 


0162 


0135 


0409 


0332 


03 3 


0330 


0304 


3 


GI 


0513 


0510 


0139 


04S2 


0433 


0408 




0358 


03 9 


0304 


S 


62 


0513 


0515 


0138 


0161 


0131 


OlOS 


0331 


03 6 




03 3 


02 7 


S3 


0512 


0515 


OISS 


0461 


0131 


0107 


03S1 


03^ 


03 9 




77 


ei 


0511 


0511 


0137 


0460 


0131 


0407 


0381 


0351 


03 3 


02 


6 


55 


0511 


05U 


01S7 


oieo 


0133 


0403 


03S0 


03j4 


3 


02 


70 


60 


0511 


0313 


oisa 


0159 


0133 


0100 


0380 


03 3 


03 7 


01 


03 8 


B7 


0510 


0513 


0136 


0159 


om 


0408 


0379 


03 3 


03 T 


(13QI- 




53 


0510 


0513 


0185 


0153 


0132 


0105 




\^ ^ 'I 


59 


03J9 


0513 /WS5 


0453 


0431 


0405 


^■JW 





1G4 



TABLE Vn.— Proportional Logarithms. 





Sec. 



2 Hours or 2 Degrees. 




49 m. 50 m. 


51 m. 1 52 m. 


53 m. 


54 m. 


55 m. 


56 m. 


57 m. 


58 m. 


59 m. 




0274 


0248 


0223 


0197 


0172 


0147 


0122 


0098 


0073 


0049 


0024 




1 


0273 


0248 


0222 


0197 


0172 


0147 


0122 


0097 


0073 


0048 


0024 




2 


0273 


0247 


0222 


0197 


0171 


0146 


0121 


0097 


0072 


0048 


0023 




3 


0273 


0247 


0221 


0196 


0171 


0146 


0121 


0096 


0072 


0047 


0023 




4 


0272 


0246 


0221 


0196 


0171 


0146 


0121 


0096 


0071 


0047 


0023 




5 


0272 


0246 


0221 


0195 


0170 


0145 


0120 


0096 


0071 


0046 


0022 




6 


0271 


0246 


0220 


0195 


0170 


0145 


0120 


0095 


0071 


0046 


00-22 




7 


0271 


0245 


0220 


0194 


0169 


0144 


0119 


0095 


0070 


0046 


0021 




8 


0270 


0245 


0219 


0194 


0169 


0144 


0119 


0094 


0070 


0045 


0021 




9 


0270 


0244 


0219 


0194 


0169 


0143 


0119 


0094 


0069 


0045 


0021 




10 


0270 


0244 


0218 


0193 


0168 


0143 


0118 


0093 


0069 


0044 


0020 




11 


0269 


0244 


0218 


0193 


0168 


0143 


0118 


0093 


0068 


0044 


0020 




12 


0269 


0243 


0218 


0192 


0167 


0142 


0117 


0093 


0068 


0044 


0019 




13 


0268 


0243 


0217 


0192 


0167 


0142 


0117 


0092 


0068 


0043 


0019 




14 


0268 


0242 


0217 


0192 


0166 


0141 


0117 


0092 


0067 


0043 


0018 




15 


0267 


0242 


0216 


0191 


0166 


0141 . 


0116 


0091 


0067 


0042 


0018 




16 


0267 


0241 


0216 


0191 


0166 


0141 


0116 


0091 


0066 


0042 


0018 




17 


0267 


0241 


0216 


0190 


0165 


0140 


0115 


0091 


0066 


0042 


0017 




18 


0266 


0241 


0215 


0190 


0165 


0140 


0115 


0090 


0066 


0041 


0017 




19 


0266 


0240 


0215 


0189 


0164 


0139 


0114 


0090 


0065 


0041 


0016 




20 


0265 


0240 


0214 


0189 


0164 


0139 


0114 


0089 


0065 


0040 


0016 




21 


0265 


0239 


0214 


0189 


0163 


0139 


0114 


0089 


0064 


0040 


0016 




22 


0264 


0239 


0213 


0188 


0163 


0138 


0113 


0089 


0064 


0040 


0015 




23 


0264 


0238 


0213 


0188 


0163 


0138 


0113 


0088 


0064 


0039 


0015 




24 


0264 


0238 


0213 


0187 


0162 


0137 


0112 


0088 


0063 


0039 


0015 




25 


0263 


0238 


0212 


0187 


0162 


0137 


0112 


0087 


0063 


0038 


0014 




26 


0263 


0237 


0212 


0186 


0161 


0136 


0112 


0087 


0062 


0038 


0014 




27 


0262 


0237 


0211 


0186 


0161 


0136 


0111 


0087 


0062 


0038 


0013 




28 


0262 


0236 


0211 


0186 


0161 


0136 


0111 


0086 


0062 


0037 


0013 




29 


0261 


0236 


0210 


0185 


0160 


0135 


0110 


0086 


0061 


0037 


0012 




30 


0261 


0235 


0210 


0185 


0160 


0135 


0110 


0085 


0061 


0036 


0012 




31 


0261 


0235 


0210 


0184 


0159 


0134 


Olio 


0085 


0060 


0036 


0012 




32 


0260 


0235 


0209 


0184 


0159 


0134 


0109 


0084 


0060 


0035 


0011 




33 


0260 


0234 


0209 


0184 


0153 


0134 


0109 


0084 


0060 


0035 


0011 




34 


0259 


0234 


0208 


0183 


0158 


0133 


0108 


0084 


0059 


0035 


0010 




36 


0259 


0233 


0208 


0183 


0158 


0133 


0103 


0083 


0059 


0034 


0010 




36 


0258 


0233 


0208 


0182 


0157 


0132 


0107 


0083 


0058 


0034 


0010 




37 


0258 


0232 


0207 


0182 


0157 


0132 


0107 


0082 


0058 


0033 


0009 




38 


0258 


0232 


0207 


0181 


0156 


0131 


0107 


0082 


0057 


0033 


0009 




39 


0257 


0232 


0206 


0181 


0156 


0131 


0106 


0082 


0057 


0033 


0008 




40 


0257 


0231 


0206 


0181 


0156 


0131 


0106 


0081 


0057 


0032 


0008 




41 


0256 


0231 


0205 


0180 


0165 


0130 


0105 


0081 


0056 


0032 


0008 




42 


0256 


0230 


0205 


0180 


0155 


0130 


0105 


0030 


0056 


0031 


0007 




43 


0255 


0230 


0205 


0179 


0154 


0129 


0105 


0080 


0055 


0031 


0007 




44 


0255 


0230 


0204 


0179 


0154 


0129 


0104 


0080 


0055 


0031 


0006 




45 


0255 


0229 


0204 


0179 


0153 


0129 


0104 


0079 


0055 


0030 


0006 




46 


0254 


0229 


0203 


0178 


0153 


0128 


0103 


0079 


0054 


0030 


0006 




47 


0254 


0228 


0203 


0178 


0153 


0128 


0103 


0078 


0054 


0029 


0005 




48 


0253 


0228 


0202 


0177 


0152 


0127 


0103 


0078 


0053 


0029 


0005 




49 


0253 


0227 


0202 


0177 


0152 


0127 


0102 


0077 


0053 


0029 


0004 




60 


0252 


0227 


0202 


0176 


0151 


0126 


0102 


0077 


0053 


0028 


0004 




51 


0252 


0227 


0201 


0176 


0151 


0126 


0101 


0077 


0052 


0028 


0004 




62 


0252 


0226 


0201 


0176 


0151 


0126 


0101 


0076 


0052 


0027 


0003 




63 


0251 


0226 


0200 


0175 


0150 


0125 


0100 


0076 


0051 


0027 


0003 




64 


0251 


0225 


0200 


0175 


0150 


0125 


0100 


0075 


0051 


0027 


0002 




55 


0250 


0225 


0200 


0174 


0149 


0124 


0100 


0075 


0051 


0026 


0002 




56 


0250 


0224 


0199 


0174 


0149 


0124 


0099 


0075 


0050 


0026 


O002 


} 571 0250 1 
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0199 


0174 


0148 
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0050 
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0001 
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QQ74 ^ 
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0001 
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2- 


3- 


4- 


5- 
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9' 
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12- 


13- 


14- 







60 


lao 


180 


210 


300 


361 


421 


182 


642 


603 


661 


725 


787 


343 




1 


61 


121 


181 


2«1 


301 


362 


422 


183 


543 


«M 


665 


726 


788 


350 




s 


B2 




182 


212 


302 




423 


161 


544 


605 


666 


727 


789 


851 




3 


63 




183 


243 


303 


361 


ISl 


485 


545 


me 


667 


728 


790 


852 


i 


4 


64 


124 


1S4 


241 


301 


365 


125 


136 


G16 


607 


668 


729 


791 


853 


5 


5 


BS 


125 




215 


305 


368 


4-26 


487 


517 


cos 


609 




793 


85* 


6 


5 


6€ 


126 




246 


306 


SW 


457 


488 


513 


609 


670 


731 




355 


7 


7 


67 


127 


187 


247 


307 




128 


4g9 


519 


610 


671 


732 


791 


856 


a 


S 


es 


23 


188 


248 


808 


309 




190 


550 


611 


673 


734 


755 


857 


9 


d 


69 


129 


189 


249 


309 


370 




491 


551 


612 


G15 


735 


796 


859 


10 


10 


70 


30 


100 


250 


310 


371 




192 


562 


613 


671 


736 




859 


u 


11 


71 


31 


ISl 


251 


311 


B72 


452 


193 


653 


611 


675 


737 


793 


860 


12 


32 


72 


32 


192 


252 


312 


37S 


433 


4fll 


551 


615 


878 


733 


799 


861 


13 


13 


73 


133 


193 


253 


313 


374 


434 


495 


655 


616 


677 




800 


863 


u 


14 


7* 


131 


lai 


251 


3l4 


375 


135 


498 


556 


617 


678 


710 


801 


863 


Ifi 


15 


75 


13S 


195 


255 


315 


376 


136 


497 


557 


613 


679 


741 


803 


364 


]8 


16 


78 


36 


196 


258 


318 


377 


137 


498 


653 


619 


680 


742 


803 


305 


17 


11 


-77 


37 


187 


2S7 


317 


373 


138 


499 


559 


620 


681 


743 


Sol 


m 


IS 


IS 


73 


33 


198 


258 


318 


379 


139 


600 


660 


621 




711 


805 


867 


19 


13 


79 


139 


199 


259 


319 


380 


440 


501 


561 


622 


683 


745 


806 




20 


20 


80 


40 


20O 




320 


381 


441 


£02 


E62 


623 


684 


713 


807 




21 


21 


81 


41 


201 


261 


321 


382 


442 
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561 




686 


717 


SOS 


370 
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12 


202 




322 


383 


443 


504 
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625 


687 


718 




371 


n 




«3 


13 


203 




323 


331 


444 


505 


£68 


m 


688 


749 


310 


873 


24 


24 


t 


« 


204 


E64 


321 


385 


445 


506 


667 


627 


689 


750 


811 


873 


25 


25 


35 


15 


20S 


265 


S25 


388 


446 


Bor 


663 


628 


6B0 


751 


812 


874 


23 


26 


6 


IS 


208 


£66 




387 


447 


508 


669 


029 


691 


752 


BIS 


876 




27 


7 


47 


207 


E67 


827 
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609 


670 


631 


692 


753 


815 


878 




28 


S 


13 


203 


^263 


S2S 




419 


e 


671 


B32 


693 


751 


St6 


877 


29 


29 


89 


149 


209 






390 


450 


5 1 


672 




694 


755 


817 


878 




30 




160 


210 


270 




391 


451 


5 3 


673 






766 


613 


879 


ll 


31 




151 


211 


271 




592 


152 


5 3 


674 






757 


819 


8S0 


33 


32 


B2 


52 


212 


272 


333 


303 




5 4 


675 


636 


697 


53 


820 


882 


33 


33 


B3 


53 


213 


273 


334 


301 


454 


5 5 


676 


B37 




56 


321 


883 


3t 


31 




B4 


21* 


274 


3S5 


S95 


155 


6 6 


£77 


633 




60 


322 


881 


35 


35 


95 


155 


215 


275 




396 


158 


6 7 


578 




700 


761 


323 




za 


3-3 


fiS 


156 


218 


276 




897 


137 


5 3 


579 


610 


701 


762 


821 




37 


37 


87 


:s7 


217 


2-7 




398 


158 


6 9 


£80 


«4I 


702 


-63 


825 




3S 


33 


S8 


158 


218 


273 


539 


3D9 


159 


520 


£81 


642 




764 






39 


39 


as 


159 


S19 


279 


340 


400 


4^0 


SSI 


583 


643 




765 






40 


40 


100 


1 


220 


280 


341 


101 


461 


623 


583 


644 




766 




890 


*1 


41 


101 


1 


221 




343 


102 


163 


523 




CIS 


06 


7G7 


829 




42 


43 


102 


2 


2ati 




343 


403 


463 


£24 




646 


07 


768 


830 






43 


103 




223 




344 


404 


454 


525 




647 


OS 


769 


831 


893 






104 


4 


224 


£84 


345 


105 


165 


626 


587 


648 


Ofl 


770 


833 


891 


45 


45 


lOS 


65 


225 


285 


346 


408 


168 


527 


£33 


649 


10 


771 


833 


805 


46 


46 


106 


68 


226 


236 


347 


407 


467 


623 




650 


11 




834 


898 


47 


47 


107 


7 


227 




343 


40S 


463 


629 


590 


651 


IS 


773 


S35 




4S 


43 


108 




22s 




349 


109 


1G9 


630 


£01 


633 


13 


774 


838 




49 


49 


109 


169 




289 


350 


410 


4t0 


531 


69'> 


653 


714 


775 


837 


899 


50 


60 


110 







200 


351 


111 


4 1 


53 


B93 


654 


15 


7 


833 


9O0 


51 


51 


111 


1 




291 


352 


11 




633 


91 


65 


716 




839 


flOl 


52 


52 


112 








353 


113 


173 


634 


595 


6 6 


17 


B 


810 


B02 


53 


53 


113 


3 






354 


414 










It 


SO 


841 


803 


£1 


54 


114 




234 


294 


355 


415 




81 


842 


901 


55 


S5 


115 


5 


235 




356 


11! 




8 


843 


905 


56 


63 


118 


6 


23fl 




357 


417 


I 


83 


844 


fl08 


3? 


57 


117 


7 


237 
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84 


ft4S 


«i1 


53 


S3 
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TABI'E Vnt-VnidioDiJ Futi. 



Latitades. 




M. 




is! 

910 


16' 
973 


1035 


18- 
1068 


19- 


iJQ- 


21' 1 22" 


23" 


24' 


_?s: 


26-, 


sr_ 


28- 


29- 




1161 


1225 


1289! 1354 


1416 


1434 


1550 


161 f 


684 


1751 


181B 




1 


ei2 


974 


103B 


1090 


1163 


1226 


1290 1355 


1420 


1485 


1551 


1618 


685 


1752 


ISSl 




2 


913 


97S 


1037 


1100 


1164 


1227 


1281 1356 


1421 


1486 


1552 


1619 


68fl 


1753 


1822 




3 


614 


fefG 


loss 


1101 


1165 


1238 


1293 1357 


1422 


14S7 


1553 


1620 


68: 


1766 


isa 




4 


SIS 


677 


1039 


1102, 


116U 


1229 


1293 1358 


1423 


1488 


1654 


1621 




1751 


1824 




5 




678 


1041 


1103 


1167 


1230 


1285 1356 


I424I 1480 


I55f 


1622 


681 


17E7 


1823 




<S 


617 


SIV 


104S; 


1105 


1108 


1232 


1266 


1360 


14351 1491 


1657 


1623 


690 


3758 


1B26 




7 


SIS 


HSO 


1043 


1106 


1168 


1333 


1207 


1361 


U2ai 1492 


1658 


1624 


691 


1759 


1837 




8 


ei9 


681 


1044 


1107 


1170 


1234 


1298 


1362 


14*.7 1493 


lE6t 


1626 


169S 


1760 


1859 




9 


920 




1045 


1108 


1171 


1235 


1296 


1363 


1428 


1494 


1560 


162< 


1694 


1761 


1830 




10 


921 


BW 


1046 


1109 


117S 


1236 


1300 


1864 


1430 


1495 


1561 




1695 


1762 


1331 






922 


834 


1047 


lUO 


1173 


1237 


1301 


I3Ct 


1431 


1466 


1663 


163i 


1696 


1764 


1833 




12 


9:;3 


68; 


1041 


1111 


117( 


1238 


1302 


136; 


1432 


1497 


1663 


1630 


1667 


1765 


1333 




18 


921 




1046 


1112 




1239 


1303 




1433 


1498 


1564 


1331 


1691 


1766 


1S34 




14 








1113 




1240 


1304 




1484 


1460 


1565 


1632 


1669 


1767 


1835 




IE 






1051 


1114 




1241 


1306 


1370 


1436 


1500 


1567 


1633 


1700 


176) 


1837 




10 






1052 


1116 


117f 


1242 


1306 


1371 


1436 


1502 


15GS 


1634 


3701 




1E33 




17 






1053, 


1116 


1178 


1243 


3307 


1372 


14S7 


1503 


1569 


1635 


1703 


1770 


1639 




18 




991 


1054 


1137 


1181 


1244 


1308 


137! 


1436 


1604 


1570 


3637 


1704 


1775 


3840 




19 






1065 


1118 


1182 


124£ 


1310 


1374 


1439 


1505 


1571 


1638 


1705 


1773 


1841 




:o 


931 




1051 


1119 


1181 


1241 


1311 


isrj 


1440 


1506 


1572 


1630 


1706 


1774 


1812 




21 








1120 




124i 


1812 




1441 


1607 


1573 


1640 


1707 


1776 


1843 












im 




1219 


1313 


1377 


1443 


lEOg 


1574 


1641 


1708 


1776 


134B 




iis 




6B7 




1122 




1250 


1314 


1376 


1444 


lEOB 


1576 


1642 


1709 


1777 


me 




SI 






106( 


11S3 


1187 


1261 


1315 




1445 


1610 


1577 


1643 


1711 


1778 


1817 




25 






lOflT 


1125 


1188, 


125y 


1310 


1381 




1511 


2578 


1644 


1712 


1780 


1843 




2fl 






1063 


1126 




1253 


1317 


1382 


1447 


1513 


3579 


1645 


1713 


1781 


1849 




27 


938 


1001 


1064 


llEJ 


1190 


1354 


131& 


I3S3 


1448 


1514 




1647 


1714 


1782 


1850 




2S 


939 




1086 


lias 


1191 


1255 


1319 




1449 


1515 


35B1 


1648 


1715 


1783 


1352 




29 


941 




10S6 


1I2G 


1192 


1256 


1320 


1385 


1450 


1516 




1649 


17H 


1784 


1863 




3i) 


943 




1037 


1 30 
















a 


7 


I785I 


1854 




31 


943 


1005 


1063 


1 


9 


-58 












661 


S 


1788 


1355 




S2 


914 


looe 


1069 


1 




9 












66 


^ 


178f 


1856 




33 


915 


1007 


1070 


1 3 


9 














■n 


178^ 


1857 




34 


9ie 


1008 


1071 


IS 






"2 


1790 


1S58 




55 


917 


1006 


1072 


1 35 






23 


1791 


1800 




sa 


848 


1010 


1073 


135 


■Xi 




4 


176^ 


isei 




37 


949 


1011 


1074 


1 3 






^ 


1793 


1862 




33 


9S0 


1012 


1075 


1 38 


"0 




6 


1794 


1363 




39 


951 


1013 


1076 


u-^ 


"03 




6b0 


1 27 


1796 


1864 




40 


652 


1014 


1077 


1 40 




Co 








J, 






29 


1797 


1865 




41 


B53 


1015 


1078 


1 


"0 


69 


333 


3 i 


4SS 


■9 


86 


66. 


30 


1798 


1B86 




43 


BSl 


lOlfl 


1079 


1 - 




2 


3 


m 


494 


^ 




663 


-31 


1799 


1863 




43 


B5fl 


1013 


lOSO 


1 






S3. 


00 


65 


.•J 




66 


32 


1600 


1866 






S5I1 


1016 


lOSl 


1145 




1272 


1336 


1401 


146, 


1532 






1,33 


ISOl 


1870 






65! 


1020 




1146 




127S 


1338 




1468 


1533 




1667 


173* 


1802 


1871 




43 


E58 


1021 


1084 


1147 


210 


1274 


1339 




1469 


1535 


leoi 




1735 


3 603 


1872 




47 


659 


1022 


lOSE 


1148 


211 


1275 


1340 




1470 


1536 


1602 




1736 


1S05 


1873 




43 


efiO 


1023 


lOSfi 


114B 




1276 


1341 


140f 


H71 


1537 


1603 




173S 


isoe 


1875 




49 


961 


1024 


108" 


1150 




12771342 


1407 


1472 


1538 


1604 


1671 


1739 


1807 


187G 




-1) 


». 


10 5 


1 SS 


1151 


I'-IS 


1 -11343 


14 3 


1*73 


1539 1605 




174( 


1K08 


1877 




■il 


963 


10 3 


103S 


na- 


1 10 


1 Sn^ ]a44 


1(09 


1474 


1540 1606 




1741 


1809 


1373 




E 


964 


10-7 


1 90 


il^ 


I"l 


1 SI 1316 


1410 


1475 


1541 1608 
1542^ 1609 


IG75 


1742 


1810 


1679 




3 




1 1(W 


] i 


1 ■=! J 11 fi 


1411 


1476 


1676 


1743 


1811 


1860 




54 




1 






HI 


1477 


1543. 1610 


1677 


1744 


1813 


1831 






P 113 


1479 


15441 1611 


1678 


1746 


lSl3 


1SS3 




68 


4 IJSO 


1516, 1612 


1679 


1747 


1616 


1831 




-7 


« |1J8! 


1547 1613 


1680 


1748 
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3SS5 




'3 
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C9 
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Latitoidea. 


"m7 


30° 


31' 1 32" 


33" t 34" 


-351 


.36- 


37° 1 38" 


39' 


40' 


41° 


42" 


43° 





lass 


19581 EOaS 


21O0 


217 


2244 


£318 


2393 


2468 


2E4B 


262 


270 


278 


2863 


1 


1890 


1SS9 


a03fl 




217 


2246 


2319 


2394 


247 


2518 


262 


270 


278 


2864 


2 


1831 


1900 


203 


210 


217 


224: 


2320 


2395 


247 


2548 


262 


£70 


278 




3 


1892 


19B:; 


203 


210S 


217 




2322 


239S 


247S 


£549 


262 


270 


£78 


2867 


4 


1893 


'1963 


E033 


210 


217 


2241 


2323 


2398 


2473 


2550 




270 


£78 


2869 


B 


1394 


1904 


203 


21 Of 


217 


326] 


2324 


2399 


2in 


2551 




270* 


2786 


2870 


a 


1395 


1965 


203S 


210 


217 




2325 


2400 


247 


2553 


283 


271fl 


£79 


2871 


7 


1398 


1966 


2037 


2108 


218 


225: 


2327 


2401 


247 


255 




271 


279 


2873 


8 


IS98 


1907 20S8 


2109 


218 


2254 


2328 


2403 


2478 




263 


£71 


279 


£874 


9 


1899 


1969 2039 


2110 


2182 


2255 


2329 


2404:2480 


255- 


2634 


2714 


2794 


2875 


10 


ISOO 


97 2040 


2111 


218 


2257 


2330 




248 


2558 




27iS 


2795 


2877 


11 


ISOl 


971 


2041 


2113 


2185 


£25^2332 


240) 


248 


2659 




2716 


279 


£878 


12 


1903 


872 


2043 


2114 


2I8fl 






2406 


248 


2680 


263 


2718 


£793 




13 


1903 


1973 


2044 


2115 


218 


2i60! 23.^4 


2409 


248 


2662 


261 


£719 


2/99 


2881 


14 


1B05 


1974 


2045 


2iia 




2261 


£336 


2410 


248« 


2563 


£84 


£720 


£80 


2882 


15 


190 


97f 


20J6 


2117 


219I 


2203 


233: 


2411 


248 


266. 


£64 


2722 


S802 


2884 


10 


1907 


1977 


20J7 


2119 


2191 


226< 




2413 


24S9 




264 


E723 


2803 


2885 


17 


IM 


978 


2048 


2120 


219l 




233! 


2414 


2490 


25ff 


£64 


2724 


2805 


2888 


18 


1909 


1979 


2060 


2121 


2193 


229i 


2340 


2415 


249 


2568 


264 


272b 


2806 




19 


1910 


1980 


2051 


2122 


2194 




2342 


2416 


2492 


256i 


2646 


2727 


280; 


2889 


20 


1912 


1981 




2123 




2261 


2343 


£418 


249 




264 


2728 




2891 


21 


1913 


1983 


2053 


212S 


2197 


£27 


£344 


2419 


£495 


257: 


265 


2729 


£8li 


2S92 


22 


1914 


1984 


2054 


2126 


2198 


227 


2345 


2420 


2496 


2573 


265 


2731 


£811 




23 


1915 


1986 


2056 


2127 


2199 


227 


2316 


2122 


£498 


2575 


2653 


2732 


£813 


B89S 


2i 


IS16 


1038 


2057 


212S 


2200 


2274 


2318 


2423 


2199 


2576 


265 


£733 


2814 


2896 




1917 


1967 


206S 


2129 


2202 


2275 


£349 


2424 


2500 


2577 


2665 


S735 


2815 


2897 


26 


1918 


198S 


2059 


2131 


2203 


2276 


2350 


2425 


2501 


257) 


£6fi- 


B736 


2817 


2899 


27 


1920 


1990 




2132 


2204 


2277 


235! 


2427 


2S03 




2668 


2737 


£818 


£900 


as 


1321 




2061 


2133 


2205 


2279 


2353 


2423 


2504 


2581 


2659 


2739 


BS20 


2902 


29 


1923 


1992 


2063 


2134 


2207 




2354 


2429 


2505 


2682 


2661 


2740 


2821 


2903 


30 


19-2i 


1993 




2135 


2208 


2281 


2355 


2430 


2506 


2584 


266l 


£742 


£32L 


2904 


31 


1924 






2137 


£209 


2282 


2356 


2«2 


2508 


258 


£663 


2743 


2824 


£906 


32 


19-25 


1995 




2138 


2210 


£283 


£358 


£«3 


2609 


2588 


2605 


£744 


2826 


2907 




1927 


1937 




2139 


2211 


2285 


£369 


2434 


2510 


£583 


£606 


2748 


2826 


2908 


34 


1928 


J998 


2009 


2140 


2213 


2286 


2360 




2512 


£589 


2687 


2747 




2910 


35 


1929 


1999 


2070 


2U1 


2214 


K2S7 


2361 




2513 


2590 


26G9 


2748 


£S-ffl 


£911 


30 


1S30 


2000 


2071 


2143 


2215 




2363 




2514 


S591 


£670 


2750 


£830 


2913 


37 


1931 


2001 


2072 


21« 


2216 


2S90 


2364 


£439 


2516 


2593 


2671 


£761 


2832 


2914 


3S 


1932 


S002 


2073 


2145 


2217 


2291 


2365 




£517 


2594 


2673 


2752 


£SS3 


2915 


39 




2004 


2075 


2146 


2219 


2292 


2366 




2518 


2595 


2674 


2754 


2834 


2917 


40 




2005 


2070 


2147 


2220 


2293 


23es 


£448 


2619 


2597 


2875 


2766 


2836 


£918 


41 




2006 


2077 


2149 




2295 




2444 


2621 




£676 


£760 




2919 


42 


1937 


2007 


E078 


2150 


2222 


2296 


2370 


2445 




2599 


2673 


2758 


£839 


£921 


43 


198S 


2008 


2079 


2151 


£224 


2297 


2371 


2147 




2601 


£679 


2759 


2840 


2922 


44 


1939 


201 


206 


2152 


2225 


2298 


2373 


2448 


2524 


2602 




27C0 


2841 


2924 


4B 


1941 


2011 


2082 


2153 


2226 


2299 


2374 


2449 


2526 




26S2 


2762 


2843 


2925 


4fl 


1942 


2012 


2083 


2165 


2227 


2301 


2375 


2451 


2527 


2604 


2683 


£763 


£844 


2920 


<7 


IBM 


2013 


2084 


2156 




2302 


2376 


2162 






2684 


2704 


2845 


£9£8 


48 


1941 


E014 


2065 


2157 




2303 


£378 


£45 




£607 


2686 


2766 


2847 


2929 


49 


194^ 


2015 


2086 


2168 


22312304 


2379 


2454 


253] 


2608 


268 2767 


2848 


2931 


50 


1846 


2017 


2088 


2169 


aesi 


2306 


2880 


2456 




2610 


2688 


2786 


2S4SI 




El 


1948 


2013 




2101 




2307 


2381 


2457 




£61] 


2090 


2770 


2851 


2933 


52 


1949 


2019 


2090 


2162 




2308 


2388 


2458 




£612 


2691 


2771 


28ES 




53 


1950 


2020 


2091 


2163 


2230 


2309 


2384 


2459 


2536 


2614 


2692 


2772 


2851 


2930 


54 


1951 


£021 


2092 


2164 




2311 


2385 


2461 


2537 


2615 


2894 


2774 


2856 


2937 


55 


1953 




2094 


2165 




2312 


2386 


£462 


2538 


2616 


2695 


2775 


£856 


2939 


5S 


1953 


2m 


2095 


2167 


2239 


231S 


2388 


2463 


2S40 


2617 




2;7f 


2P58 


2940 


67 


1955 




2096 


2168 


2241 


2314 


23SS 


2464 


2541 


2619 


2C98 


2778 


2869 


2042 


58 J95fi 




2097 


2169 


2242 


£316 


2390 


2400 


2542 


£6201 2699 


2779 


2860 


£943 


59 1957 2027 


2098 


2170 


2243 


2317 


2391 


2467 


2544 262112700 2780 


2802 


2944 



TAFTiE TDX— llttUtoud futa. 



Ltttitudea. 1 


M.I 44' 


45' 


46' 
3118 


47'' 1 48' 1.49^ 


B0° 51- 


B2° 


S3° 


5i' 


65' 


66° 


ST- 





29JB 


3030 


3203J 3293 


3382 


8474 3589 


3666 


3761 


3865 


396S 


4074 


UBS 


1 


2947 


3031 


3117 


3204 




3384 


347f SS70 


3687 


3765 


38^1 


3P70 


4076 


41G4 


a 


£949 


3033 


3118 


3206 


3295 


83SS 


347^ 3572 


3688 


3767 




3971 


4077 


41S6 


s 


i960 


3034 


3120 


3207 


3298 


8387 


8i;9 857* 


3870 


3769 


3871 


3973 


4079 


41S8 


i 


2951 


3030 


3121 


3209 


8298 


338S 


3481 3576 


8672 


3770 


3871 


8976 


4031 


4190 


B 


£953 


303^ 


3123 


3■^o 


3299 


3390 


3482 3577 


8873 


8-72 


38-3 


39-7 


4083 


4193 


S 


se5i 


303S 


8124 


3212 


3301 


3391 


SlSl 3578 


3875 


8774 


88-5 


8979 


40B6 


4194 


T 


£954 


S040 


81"B 


8213 


8302 


8398 


3486 3580 


8677 


3776 


8877 


3980 


4086 


4195 


8 


2967 


8041 


8127 


Sf>U 


8303 


S3B4 


8487 8682 


S878 


377 


SS78 


sgs" 


4088 


im 


9 


2958 


3043 


3129 


3216 


3306 


3396 


3488 3683 


3680 


3779 


3880 


3984 


4090 


4199 


10 


£900 


3044 


S130 


3217 


3308 


8397 


3490 3685 


8681 


3 8 


38t 


3 85 


409" 


1201 


11 


£981 


3046 


3131 


S219 


8308 


3399 


S491 3588 


8883 


3 8" 


3313 


spa 


4 11 


4203 


12 


2958 


3047 


3133 


a-^o 


3309 


3400 


8193 8688 


3685 


8 84 


88«5 




4 95 


1205 


IS 


2964 


3048 


3134 


3222 


3311 


8402 


S49! 3660 


3686 


3 85 


SW 


399: 




4207 


H 


Esee 




3136 


32"8 


8312 


8403 


349C 3691 


3888 


S7B 


SSB9 


399" 


4099 


4!^ 


15 


Sy67 


sos: 


3137 


3225 


3314 


3405 


8496 8593 


3690 


8789 


3890 


8991 


4101 


4210 


la 


£868 


3063 


3139 


3226 


8316 


3407 


8499 8594 


3691 


3-90 


3392 


SB9I 


4103 


4212 


17 


29 


3DS4 


3H0 


32"8 


3817 


8408 


3501 3596 


3893 


8 9" 


3891 




4104 


4214 


18 


2971 


3065 


S142 


3229 


3319 


8110 


3603 3S98 


869S 


3791 


8895 


399! 


4106 


4216 


19 


2972 


3067 


3143 


3231 




3411 


3604 3599 


3696 


3795 


3897 


4001 


4108 


4218 


SO 


2B74 


S0G8 


3144 


SSS' 


33" 


3413 


d506 8601 


3698 


37tp 


3899 


4003 


4110 


4220 


ai 


2975 


3060 


3146 


3234 


3323 


3114 


S507 3602 


3899 


19^ 


3901 


1005 


4112 


4221 


e2 


S976 


8oei 


3147 


3 35 


sans 


3118 


3^09 3604 


8701 


3800 


300 


4006 


4113 


4223 


S3 


2978 


30S3 


3149 


3''37 


33'>6 


311 


3510 3808 


8703 


3S0 


8001 


400S 


4111 


4225 


21 


"97 


3084 


3160 


3^8 


33 8 


3i:9 


351" 3do; 




3601 


SBOB 


4010 


411 


4227 


^ 


Wl 


3065 


11 


J iO 


83 9 


Sl-'O 




3706 


8806 


390 


401" 


4119 


4220 




29S 


30B7 


31 3 


3 41 


33ai 


31 " 


3jl5 3B1( 


3708 


3807 


3909 


4014 


iVl 


4231 




"fll-i 




3 1 


t-i 


SS^I" 


14 ■» 


31! SBl" 


3709 


SS09 


3911 


4015 


4122 


4282 










\H 11 


3711 


3811 


3913 


401 


41"4 


4234 


"9 


713 


3812 


3914 


4019 


4126 


4236 


3 


14 


38 4 


3916 


4 1 


41^ 


4238 




16 


Sh 6 


3918 


4 "Z 


4130 


4240 




7 


88 


3019 


lO'l 


4132 


4242 


35 




719 


3819 


39 1 


4 6 


4138 


4211 


31 




1 ' 


34? 


'131 


" B 


V 1 


3 21 


8821 


3923 


402f 


4135 


4246 


35 


-njl i 


3168 3Lj4 


3344 


343( 


8529 




82S 


38 '2 


3925 




4137 


4247 


J6 


wte 3081 


316S 8256 


3346 




3631 




8724 


8824 


3926 




4139 


4249 


3 




31691 S267 


8347 




353: 




372f 


3326 


39-8 




4141 


4251 


3S 




11 1 d 


! 4<l 








3 


3 3B30 


4035 


414" 


4251 


o9 




4037 


4144 


425S 


4 
41 

43 




4 38 
4 11 
4 4 


4 4b 

41 
41 


4257 
4259 
li!tiO 
4262 








^ 3 


33 •( 31 


0. H 


■Sv n 


6 3 


a s 


SMIO 


4 11 


41.,J| 


4284 


15 


3 4 




3181 


a^ 


3J5M 8451 


3645] 


3641 


839 


8839 


3912 


401- 


415( 


4266 




10 


oq 


SIS" 


3271 


3361 3453 


asiTl 


3643 


37*1 


3811 


S944 


4043 


415-1 


4268 


i 






31S4 


3272 


336^ 8454 


354! 


8644 


3712 


3813 


3916 


40ol 


4159 


4270 


JS 


<i0 3 


30B3 


3185 




83hl i'. 




3hia 


3 44 


3841 


3947 


40,; 


4161 


4372 


49 


3014 


3100 


3187 


3275 


" C 1 ■'4G 


384f 


3949 




4162 


4274 


50 


J016 


3101 


31 SS 


SV 




381f 


3061 




411)1 


427S 


51 


3017 


8103 


3190 


3 


19 


3819 


396" 


40 f 




4277 


5 


3019 


3104 


3191 


323 





3351 


8914 


4000' 4161 


4279 


53 


3020 


3106 


m" 


3LS 




52 


38.3 


i'KS 


406L 41 


4281 


5J 


30"] 


3107 


3194 


3 S3 






dSSl 


3953 


4063 41 ' 


42S3 


15 


3023 


S108 


3195 


3^'J* 


3374 310 J5 1 3tw 


3 55 


18jb 


3969 


4Cb, 4173 


4285 


fi6 


"O"! 


3110 


3197 


33« 


837^ 8488 SSB" MB 


376 


3858 


3061 


4 fi 41 6 


4287 


S 3 H 


3111 


3I9S 


8287 


337ffl 3470 iS 1 S-jSO 


371 


3880 


39U3 


40h« 41~ 


4289 


S SO 7] 3113 3^0 


S2Sff 


33T9\ M71\ ■xA.-W VwvJ, 


V'iSfivV'y^'. 


■10 41 9 


4291 


S9 '3029 31143201 


3290 


33811 34T3\s£ei\3fiGft^ea.'Js&^'ffiKfc "w;. ^\^\ fBfu. 



TABLE TUL— Meridional Parts: 



LatdtndeB. 




M. 1 58' 1 59" 


60- 


61" 


63' 


83' 1 64- 1 65- 


66' 1 67' 


68' 1 69' 


70- 


71' 




(, 


4294 


4109 


4527 


4649 


4775 


1905 


50S9 


5179 


E321 


5471 


6631 6795 


6966 


8116 




1 


4291 


1411 


*5:2a 


1051 


1777 


1907 


6012 


618! 


53a 


5177 


6633 5797 


59(i9 


6119 




3 


4293 


1113 


4531 


1653 


4779 


4909 


6011 


6184 




6179 


6636 6SO0 


5972 


6153 




S 


4300 


1115 


4533 


4655 


4781 


4912 


6046 


6183 


6331 


54S2 


6S39 5803 


6976 


3155 






1302 


4117 


4535i 


4657 


4781 


4SI4 


6049 


6183 


633a 6431 


6612 5806 


6978 


6153 




5 




411» 


1537 


1680 


4786 


4910 


5051 


6191 


6336^ 6187 


6611 6309 


5981 


6161 




6 




1121 


1539 


4662 


4788 


4918 


5053 


6193 


633a 


6189 


6617 6811 


5B31 


6164 




7 


430! 


1123 


4541 


4361 


47901 


4920 


5055 


6195 


6311 


6192 


6650 5811 


6936 


6137 




8 




4125 


45131 


4386 


4792 


4923 


6058 


6193 




5195 


6652 5817 


6989 


6170 




g 


4311 


4427 


4645 


4668 


4794 


4925 


606O 


6201 


634t 5497 


5655 6820 


5992 


6173 




ID 




11291 


1547 


K70 


4796 


4927 


5062 




63li C50I) 


66581 5823 


6S»5 


6177 




11 


43li 


1431 


451! 


4672 


4798 


4929 


6065 




6361 


6502 


666(1 6825 




6180 




12 


4S17 


4433 


1551 


4671 


4801 


4931 


6067 




6353 


6505 


6663 5328 


6001 


6183 




13 


43ia 


4431 


155! 


4576 


4803 


4931 


5069 




635ffl 5507 


6668 5831 


6001 


6180 




14 


4321 


443/1 




4673 


4805 


4936 


6071 


62lS 


6358^ 5510 


6668 6831 


6007 






15 


4323 


413S 




4680 


4S07 


4938 


6071 


6211 




6513 


6371 6837 


6010 


6192 




13 


4325 


4110 




4682 


4809 


4910 


607B 


6217 




6515 


6671 6839 


6013 


6196 




17 


4327 


4412 




4681 


4811 


4913 


6078 






6518 


667e 68121 6016 


6198 




18 


432S 


1114 




4337 


4Stl 


1915 


6081 






6520 


6679 5815 


6019 






19 


433( 


4446 




4689 


4816 


4947 


6083 


5224 


5371 


552; 


5882 5848 


6022 






20 


433S 


414S 




imii 


48U 


4910 


6035 


6-i26 


6373 




6685 6851 


60:25 


6208 




21 


4334 


4150 




4693 




4951 


5088 


5229 


5376 


652i 


6687 6851 


CD28 


3211 




22 


433^ 


415-2 


457! 


4695 




1051 


5090 


6231 


5378 


6531 


5690 5856 


6031 


6211 




23 


433^ 


4454 


467) 


4627 




4956 


5092 


6231 


53gn 




r,rm flss' 


6031 


6217 




24 


434( 


4453 




4699 




4958 


6095 


5236 


5:i^- :■-. : :..■■:. :.-■:_ 


<1"37 6220 




23 


434: 


415S 


4571 


4701 




4930 


60&7 








23 


134< 


4460 




4703 


4331 


4963 


50»9 


6211 


f,:;-- i;'j43 6226 




27 


4341 


4462 


468: 


4706 




4965 


6102 


5243 


6l:;... .■ , , <:ulfi 6230 




23 


4347 


4464 




4707 


483f 


4967 


6101 


6216 


55:ri. ;.-!..' ;.:■■■: :--7l i;049] 6233 




29 


4349 


4466 




4710 


4837 


4969 


6106 


6248 


539^ 


5549 


5709' 5S76 


6052' 6236 




30 


4361 


4408 




4712 


4839 


4972 


5108 


6250 


639 


5552 


67ia 


5879 


6055 






31 


435! 


4170 




4711 


4342 


4974 


5111 


5253 


6W1 


5551 


6715 


5882 


6053 


6212 




32 


43SS 


4172 


4592 


4716 


4844 


4970 


6113 


5253 


5103 


6557 


5717 




6061 


6215 




33 


4367 


4174 




4718 


4313 


1978 


5115 


5258 


5106 




5720 


ssai 


6061 


6219 




3( 


4359 


4476 




4720 


4318 


4981 


5118 


626! 


5108 




6723 


5891 


6067 


6262 




SS 


4361 


4178 


459! 


4722 


4850 


49S3 


5120 




6111 




6725 


5891 


6070 


6265 




36 


4363 


4130 




4721 


4852 


4985 


6122 




5113 


653? 


5728 




607! 


6258 




37 


4365 


4182 




4726 


4S56 


4987 


5125 




5116 




6731 






6261 




39 


4367 


4131 




4728 


4857 


4P90 


6127 




6118 


657! 


6731 




6071 


6231 




29 


4369 


4486 




4731 


4859 


4992 


6129 




6421 


5575 


6736 






6263 




40 


4370 


44S8 




4733 


4861 


1991 


5132 




6123 


657! 


6739 


590! 




6271 




41 


4372 


4ieo 


4611 


4736 


4863 


1996 


6131 


6277 


6126 




6742 


6911 




6274 




42 


4374 


4192 


4612 


4737 


4835 


4990 


6136 


628D 


6428 




6745 


6911 




6277 




43 


4373 


1194 


4911 


4739 


4838 


MOl 


6139 


6282 


6131 




5747 


6917 


609- 


6280 




44 


4378 


4195 


4616 


4711 


4870 


6003 


6111 




6133 




675 


5919 


6097 


6283 




45 


4330 


1197 


4318 


4713 


4872 


6005 


5143 




6436 


659: 


676! 


692a 


6101 


6287 




4S 


1333 


419^ 


4620 


4715 


4874 


6008 


5146 




6138 




6766 


5B2& 


610! 


6290 




47 


4334 


4501 


4623 


4717 


4876 


6010 


6148 




6411 


6691 


6768 


6928 


6103 






43 


4380 


4503 


4625 


4750 


4379 


6012 


6151 




644! 


6590 


6701 


5931 


6109 


6298 




49 


4388 


4506 


4627 


4752 


4881 


S014 


6153 




5446 


B602 


5764 


5934 


6112 






SO 


43BD 


450: 


1629 


4761 


438! 


5017 


6155 




641 


6601 


670 


S937 


6115 






61 


4392 


4509 


4631 


4756 


48S6 


6019 


6158 


6301 


6161 


5607 


677 


59K 


611S 


6300 




S2 


43S4 


4511 


4S33 


4758 


1887 


6021 


6130 




646 


6610 


677 


5913 


6121 


6309 




53 


4396 


4513 


463S 


476< 


1890 


6023 


6192 


5301 


5i5 


5612 


5775 59if> 


6121 


6312 




64 


43BS 


4516 


4637 




4892 


6026 


6165 


6309 




631 n 




55 


43B9 


4517 


4339 


1764 


1894 


6028 


6167 


5311 






56 


4401 


4519 


4S41 


4761 


4396 


6030 


61«9 5311 






67 


4103 


4521 


4048 




4891 


6033 


61721 5316 






53 


4405 


4523 


4SJ£ 


4771 


4901 


503515174 m-^'-V-^ -... ■ ' '^"'''^^'^"ir^i 


53 /44(J7'4S35/4M7/4773i4903 


5037 ana s^WM^L \ b-'>^^ -.> >'j i. o'^-. ^■^«> ^^ 





fATlT.T! VIII, — Ueddimul Forfa. 



( 7 eA 8072 
1 7* 807 

3 808J 



.._. , _. 7298 
63"8 7056 30' 
4 6S30 7 m 306 



70 2 73 9 7385 



3 7406 
7 7410 
. 1 7414 
)7 6706 6928 7165 7419 




7702 
. --- 7706 
7136 7711 



S63S 10175 1 
10185 1 
10106 1 
10205 1 
10214 1 
10224 IC 
10234 I 
10244 1 
B706 10254 10905 
~" ■ 102641 1""- 



t H2J8 
■- 11231 
211244 



!4 10510 1 

13 10521 3 

■2 10532 11 

il 10542 liafi 

iO 10553 112?i 

)9 1056* 1128_ 

'8 10575 11E97 



7 10536 113 



10006 1 

10015 1 

10024 1 

10033: 

10043 

10052 

10061 

10071 

10080 

lOOBB 

10099 

10108 

lOIia 



10597 



11324 



11378 

H3S2 
10963 11406 

U420 
11434 

loeee^ 11443 



11462 
11476 
11490 
11504 
11S13 



TABLE IX. 

HYPERBOLIC LOGARITHMS. 



TABLE X. 

REDUCTION OF LATITUDE. 







TASLB IX.-E7peTboUo or UttaxtX Logarithm 
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Vo. 


L.«. 


No. 


Log. 


No. 


Log. 


No. 


Log. 


No. 


Lob. 


I 


0.000000 


01 


4.1WS74 


121 


4.795790 


181 


6.198197 


241 


5.484707 


a 


0.6S3U7 


62 


4.127134 


122 


4.801021 


132 


6.201007 


213 


6.133933 


3 


1.09SU12 


S3 


4.143135 


123 


4.S12181 


183 


6.209186 


213 


5.193001 


4 


1.336294 


04 


4.158S83 


124 


4,82028^ 


1 184 


6.211938 


241 


B.197168 


c 


1.000313 


0^ 


4.174387 


125 


4.823311 


135 


5.22 358 


216 


E.E01263 


6 


1.7817511 


ftfl 


4.1Sfl85G 


120 


4,830232 


186 


5.22 747 


216 


E.E05332 


7 


1,915910 


07 


4,204893 


127 


4.841187 


' 187 


5.23 109 


247 


6.609383 


3 


2.079111 




4.21B50S 


128 


4.852030 


1 183 


6.236142 


248 


6,613129 


9 


B.1B7225 


G9 


4.231i0a 


129 


4,859812 


1 189 


6,211747 


249 


6.617153 


10 


3.3025S5 


70 


4,248^5 


130 


4.867534 


190 


5.247024 


250 


6.621461 


1 


2,397ti95 


71 




131 


4.S75197 


IBl 


5.252273 


251 


5.625463 


s 


a,181007 




i;2786ea 


132 


4.382802 


192 


6.257195 


252 


6.529429 


3 


2.f;0J919 


73 


4.290169 


133 


4.890319 


1S3 


6.262690 


253 


5.533390 


t 


2.039057 


74 


4.301065 


131 


4.897810 


191 


5,207358 


251 


6.537334 


5 


2.7OS05O 


75 


4.317188 


135 


4.B06275 


195 


6.273000 


255 


6.G1I284 


« 


2.772589 


70 


4.330733 


136 


4.012365 


198 


6.278115 


25S 


6.645177 


7. 


2.S3S21S 


77 


4.313305 


137 


4.919981 


197 


5.283201 


257 


5.51907S 


18 


2.890373 


78 


4.358709 


133 


4.027261 


193 


6.238267 


258 


5.652960 


9 


2.911439 


79 


4.369448 


I3J 


4.934474 


199 


6.293305 


259 


6.658328 


20 


2.995733 


80 


4.382027 


140 


4.941643 


20O 


5.298317 


360 


6.5606S3 


21 


3.014523 


81 


4.304150 


111 


4.91S700 


201 


6.303305 


261 


5.664520 




3.091042 


82 


4.406719 


142 


4.955827 


202 


6.303263 


262 


B.688345 


23 


3.135494 




4,418811 


113 


4.962815 


203 


6.313208 


263 


6.672161 


i 


3,17805* 


81 


4,430317 


141 


4.969813 


201 


6.31SI20 


201 


6.575950 




3.218378 


86 


4.442651 


145 


4.97B731 


2C6 


6.323O10 


265 


5.579730 




3.258038 




4.451347 


148 


4.983607 


208 


6.327878 




6.633196 


7 


3.CB5837 


87 


4.46SD0S 


147 


4.990133 


sor 


6.332719 


207 


5.687249 


28 


3,33-2'iOl 


SS 


4.477337 


148 


4.907212 


208 


6.337B38 


263 


6.690987 


£« 


3.367298 


SB 


4.148838 


149 


6.003916 


209 


6.312334 


269 


5,591711 


30 


3.401197 


90 


4.499810 


150 


5.010636 


210 


B.347108 


270 


5.598422 




3.1331187 


91 


1.510359 


151 


5.017280 


211 


6.351868 


271 


6.C0211B 


3 


3.1(;573a 




4.E217S0 


152 


5.023881 


E12 


6.356588 


272 


6.605302 


33 


3.196508 


93 


4.632599 


153 


5.030133 


213 


6.301292 


273 


6.009172 


31 


3.5-J63liO 


91 


4.543295 


154 


5.036963 


214 


6,386978 


274 


6.813123 


35 


3,5i5313 


05 


4.653377 


155 


5.013125 


315 


6.370633 


275 


6.616771 




3.533519 


BS 


1.561313 


156 


5.0JB368 


216 


6.375278 


276 


6.O201O1 


37 


3.010913 


B7 


4.574711 


157 


5.058216 


217 


5.370807 


277 


5.834018 


33 


3.031680 


08 


4.5S4967 


153 


6.0a250a 


218 


6.384495 


278 


6.627821 


33 


3.6035BI 


99 


4.535120 


159 


5.068901 


SIS 


5.389072 


270 


6.631212 


40 


3.6S8S79 


100 


4.605170 


160 


6.075173 


220 


5.393623 


280 


5.634790 


It 


3.713573 


101 


4.816120 


161 


5,081401 


221 


6.398183 


281 


5.833355 


■13 


3.737670 


102 


4.624973 


103 


6.087598 


222 


6,402877 


283 


6.611D07 


13 


3,701200 


103 


4.631729 


1S3 


6.093760 


223 


5.407173 




6'615147 




B.7811B0 


101 


4.611391 


161 


5.099308 


221 


5.111643 


284 


6.648974 


IS 


3.806662 


106 


1,653960 


1G5 


6.105948 


236 


6.1161O0 




6.652139 


to 


3.S2S611 


108 


4.663139 


166 


5.111933 


220 


6.420535 


280 


6.855993 


47 


3.860118 


107 


4.672829 


107 


6.117991 


227 


6.131950 


287 


5.659482 


48 


3.871201 


108 


4 832131 


168 


6.I23B61 


223 


6.120346 




6.862961 


4B 


3.891820 


109 


4.691318 


169 


5.129309 


229 


6.433722 




6.686127 


60 


3.912023 


110 


4 700480 


170 


5.135798 


230 


5.438080 


290 




61 


3.931826 


ni 


4.70^530 


171 


6.11ISU4 


231 


6.11311^1 !■■] 




63 


3.951211 


112 


4.718199 


173 


6.117495 


232 


fi.4107i;7 - . 




53 


3.B70292 


113 


4.727388 


173 


6.153292 


233 


5.4510:i;i 




64 


3.988981 


314 


4.736193 


174 


6.159055 


231 


5,455:!21 ■ '1 




66 


1.007333 


lis 


4.711932 


175 


5.161788 


235 


6.15D5fi') 






58 


4 035353 


118 


4.7535B0 


176 


6.170184 




6.163832 


201! 


hm-MO 


67 


4.013051 


117 


4.762171 


177 


5.178150 


237 


5183060 


297 


5,6Si3r32 


5S 


4. 050113 


na 


1.770685 




5.181781 




5.172371 


293 


6,697094 


59 


4.077537 


119 


4.7791^3 




5.187388 


239 


6.476464 


299 


5,700414 


6D 


4094345 


120 


4.737492 


lao 


5.193957 


340 


5.480639 


300 


5.703783 
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TABIS IX.— HypeAoUo or Kfttnnl loeailtiunc. 



No. 


Log. 


No. 
861 


Log. 


No. 
421 


Log. 


No. 

1 


Ix)g. 


No. 


Log. 




801 


5.707110 


5.888878 


6.042633 


481 1 


6.175867 


641 


6.293419 




802 


6.710427 


862 


5.891644 


422 


6.045005 


482 


6.177944 


542 


6.295266 




803 


5.713733 


863 


6.894402 


423 


6.047372 


483 


6.180017 


543 


6.297109 




804 


5.717028 


364 


6.897154 


424 


6.049734 


484 


6.182085 


544 


6.298949 




805 


5.720312 


365 


5.899897 


425 


6.052089 


485 


6.184149 


645 


6.300786 




806 


5.723585 


366 


6.902633 


426 


6.054440 


486 


6.186209 


546 


6.302619 




807 


5.726848 


367 


6.905362 


427 


6.056784 


487 


6.188264 


547 


6.304449 




808 


6.730010 


368 


6.908083 


428 


6.059123 


488 


6.190315 


648 


6.306275 




809 


5.733341 


869 


6.910797 


429 


6.061457 


489 


6.192363 


649 


6.308098 




310 


6.736572 


370 


5.913503 


430 


6.063785 


490 


6.194405 


550 


6.309918 




811 


5.739793 


871 


5.916202 


431 


6.066108 


491 


6.196444 


551 


' 6.311735 




812 


6.748003 


872 


6.918893 


432 


6.068426 


492 


6.198479 


652 


6.313548 




313 


6.746203 


373 


6.921578 


433 


6.070788 


493 


6.200509 


553 


6.315358 


« 


314 


•6.749393 


374 


6.924256 


434 


6.078045 


t494 


6.202536 


654 


6.317165 


J 


315 


6.752573 


375 


6.926926 


435 


6.076346 


! 495 


6.204558 


555 


6.318968 




316 


5.755742 


376 


6.929589 


436 


6.077642 


496 


6.206576 


656 


6.820768 




817 


6.768902 


377 


6.932245 


437 


6.079933 


497 


6.208590 


557 


6.322565 




818 


6.762051 


378 


6.934894 


438 


6.082219 


498 


6.210600 


658 


6.324359 




819 


5.765191 


379 


5.937536 


439 


6.084499 


499 


6.212606 


559 


6.326150 


f 


320 


5.768321 


380 


5.940171 


440 


6.086775 


500 


6.214608 


560 


6.327937 


■ 


321 


6.771441 


381 


5.942799 


441 


6.089045 


601 


6.216606 


561 


6.329721 




322 


6.774552 


382 


6.945421 


442 


6.091310 


602 


6.218600 


662 


6.331502 




823 


5.777652 


383 


6.943035 


443 


6.098570 


603 


6.220590 


663 


6.333280 




824 


5.780744 


384 


5.950643 


444 


6.095825 


604 


6.222576 


664 


6.335054 




325 


6.783825 


885 


6.953243 


445 


6.093074 


605 


6.224558 


565 


6.336826 




326 


6.786897 


386 


6.955837 


446 


6.100320 


606 


6.226537 


566 


6.338594 




327 


6.789960 


387 


6.958425 


447 


6.102559 


607 


6.228511 


567 


6.340359 


■ 


328 


6.793014 


388 


6.961005 


448 


6.104793 


608 


6.230481 


568 


6.342121 




329 


6.796058 


389 


6.963579 


449 


6.107023 


509 


, 6.232448 


669 


6.343880 




330 


5.799093 


390 


5966147 


450 


6.109248: 


510 


6.234411 


570 


6.345636 


/ 


331 


5.802118 


391 


5.966708 


451 


6.111467 ! 


511 


6.236370 


571 


6.347389 




832 


6.805135 


892 


6.971262 


452 


6.118682 ' 


612 


6.238325 


672 


6.349139 




333 


5.S0S143 


393 


6.973810 


; 453 


6.115892 


513 


6.240-276 


673 


6.350886 




334 


5.811141 


394 


5.976351 


i 454 


6.118097 1 


514 


6.24-2223 


574 


6.352629 


1 


335 


6.814131 


395 


6.978886 


. 455 


6.120297 


515 


6.244167 


675 


6.354370 




336 


6.817111 


396 


6.981414 


456 


6.122493 


616 


6.246107 


576 


6.356107 




337 


6.8200S3 


397 


6.9S3936 ; 


457 


6.124683 


617 


6.248043 


677 


6.357842 


1 


83S 


15.8-23046 


393 


6.986452 '■ 


458 


6.126369 


518 


6.249976 


678 


6.359574 




339 


5.S26000 


399 


6.9SS961 ; 


459 


6.129050 


619 


6.251904 


579 


6.361303 




340 


5828946 


400 


5991465 


460 


6131227 


520 


6.253829 


580 


6.363028 




341 


6.S31882 


401 


5.993961 : 


461 


6.133898 


521 


6.255750 


581 


6.364751 




342 


6.S34S10 ' 


402 


5.996452 


462 


6.135565 


522 


6.257668 


682 


6.366470 




343 


5.837730 1 


403 


6.99S937 1 


463 


6.137727 


5*23 


6 259582 


583 


6.368187 




344 


6.S40642 ! 


404 


6.001415 


4ri4 


6.139385 


624 


6.261492 


584 


6.369901 




345 


5.843544 


405 


6.008387, 


465 


6.142037 


525 


6.263398 


585 


6.371612 




346 


6.S46439 


406 


6.006353 


466 


6.144186 


626 


6.265301 


686 


6.373320 




347 


6.S49325 : 


407 


6.00S313 


467 


6.146329 


527 


6.267201 


587 


6.375025 




348 


6.S522t^ 


403 


6.011267 ! 463 


6.143468 ^ 


523 


6.269096 


638 


6.376727 




349 


5.S55072 ! 4»>9 


6.013715 ' 46.^ 


6.15*3603 


529 


6.270938 


539 


6.378426 




350 


5.857933 ; 410 


6.016157 470 


6152733 530 


16272877 


590 


6.380123 




3:>i 


5.8t)07S6 |l 411 


6.013593 : 471 


6.154358 


531 


1 6.274762 


591 


6.331816 




352 


5.863631 :■ 412 


6.021023 ■; 472 


6.156979 


532 


; 6.276644 


592 


6.383507 




353 


5.S664t>8 


. 413 


6.023443 473 


6.159095 i 533 


' 6.273521 


593 


6.3S5194 




854 


5.S6929r 


; 414 


6.0-25S66 . 474 


6.161207 


534 


> 6.230396 


594 


6.386879 




855 


5.S72118 ' 415 


6.0:S279 , 475 


6.163315 


535 


; 6.2S-2267 


695 


6.388561 




356 


5.S74931 , 416 


6.030635 476 


6.165413 


536 


i 6.234134 


696 


6.390241 


357 


5.^77736 ; 417 


6,a^036 1 477 


6.167517 i 537 


! 6.235998 


597 


6.391917 


35S 


5.SS0533 I: 41 S 


6.0:^i4Sl , 473 


6.169i»ll 533 


: 6.2S7S59 


698 


6.393501 


359 


5.8S3322 !■ 419 


6.0S7S71 : 479 


6,171701 5:9 


1 6.2S9716 


699 


6.395262 


360 5.8S6104 420 


6.040255 480 


6.173786 540 


&291569 

1 


600 

1 


6.396930 





TABLE IX— Hyperbolio or Natoral Logaililiiua. 
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No. 


Log. 


No. 
661 


Log. 


No. 
721 


Log. 


No. 


Log. 


No. 
841 


Log. 


601 


6.398595 


6.493754 


6.580640 


781 


6.660575 


6.734592 


602 


6.400257 


662 


6.495266 


722 


6.582025 


782 


6.661855 


842 


6.735780 


603 


6.401917 


663 


6.496775 


723 


6.583409 


783 


6.663133 


843 


6.736967 


604 


6.403574 


664 


6.498282 


724 


6.584791 


784 


6.664409 


844 


6.738153 


605 


6.405228 


665 


6.499787 


725 


6.586172 


785 


6.665684 


845 


6.739367 


606 


6.406880 


666 


6.501290 


726 


6.587550 


786 


6.666957 


846 


6.746519 


607 


6.408529 


667 


6.502790 


727 


6.588927 


787 


6.668228 


847 


6.741701 


608 


6.410175 


668 


6.504288 


728 


6.590301 


788 


6.669498 


848 


6.742881 


609 


6.411818 


669 


6.505784 


729 


6.591674 


789 


6.670766 


849 


6.744059 


610 

611 


6.413459 


670 


6.607278 


730 


6.593045 


790 


6.672033 


850 


6.745236 


6.415097 


671 


6.508769 


731 


6.594414 


791 


6.673298 


851 


6.746412 


612 


6.416732 


672 


6.510258 


732 


6.595781 


792 


6.674561 


852 


6.747587 


613 


6.418365 


673 


6.511745 


733 


6.597146 


793 


6.675823 


853 


6.748760 


614 


6.419995 


674 


6.513230 


734 


6.598509 


794 


6.677084 


854 


6.749931 


615 


6.421622 


675 


6.514713 


735 


6.599871 


795 


6.678342 


855 


6.751102 


616 


6.423247 


676 


6.516193 


736 


6.601230 


796 


6.679599 


856 


6.752270 


617 


- 6.424869 


677 


6.517671 


737 


6.602588 


797 


6.680855 


857 


6.753438 


618 


6.426489 


678 


6.519147 


738 


6.603944 


798 


6.682109 


858 


6.754604 


619 


6.428105 


679 


6.520621 


739 


6.605298 


799 


6.683361 


859 


6.755769 


620 


6.429720 


680 


6.522093 


740 


6.606650 


800 


6.684612 


860 


6.756932 


621 


6.431331 


681 


6.523562 


741 


6.608001 


801 


6.685681 


861 


6.758095 


622 


6.432940 


682 


6.525030 


742 


6.609349 


802 


6.687109 


862 


6.759255 


623 


6.434547 


683 


6.526495 


743 


6.610696 


803 


6.688355 


863 


6J60415 


624 


6.436150 


684 


6.527958 


744 


6.612041 


804 


6.689599 


864 


6.761573 


625 


6.437752 


685 


6.529419 


745 


6.613384 


805 


6.690842 


865 


6.762730 


626 


6.439350 


686 


6.530878 


746 


6.614726 


806 


6.692084 


866 


6.763885 


627 


6.440947 


687 


6.532334 


747 


6.616065 


807 


6.693324 


867 


6.765039 


628 


6.442540 


688 


6.533789 


748 


6.617403 


808 


6.694562 


868 


6.766192 


629 


6.444131 


689 


6.535241 


749 


6.618739 


809 


6.695799 


869 


6.767343 


630 


6.445720 


690 


6.536692 


750 


6.620073 


810 


6.697034 


870 


6.768493 


631 


6.447306 


691 


6.538140 


751 


6.621406 


811 


6.698268 


871 


6.769642 


632 


6.448889 


692 


6.539586 


752 


6.622736 


812 


6.699500 


872 


6.770789 


633 


6.450470 


693 


6.541030 


753 


6.624065 


813 


6.700188 


873 


6.771936 


634 


6.452049 


694 


6.542472 


754 


6.625392 


814 


6.701860 


874 


6.773080 


635 


6.453625 


695 


6.543912 


755 


6.626718 


815 


6.703188 


875 


6.774224 


636 


6.455199 


696 


6.545350 


756 


6.628041 


616 


6.704414 


876 


6.775366 


637 


6.456770 


697 


6.546785 


757 


6.629363 


817 


6.705639 


877 


6.776507 


638 


6.458338 


698 


6.548219 


758 


6.630683 


818 


6.706862 


878 


6.777647 


639 


6.459905 


699 


6.549650 


759 


6 632002 


819 


6.708084 


879 


6.778785 


640 


6461468 


700 


6.551080 


760 


6.633318 


820 


6.709304 


880 


6.779922 


641 


6.463030 


701 


6.652508 


761 


6.634633 


821 


6.710523 


881 


6.781058 


642 


6.464588 


702 


6.553933 


762 


6.635947 


822 


6.711740 


882 


6.782192 


643 


6.466145 


703 


6.555357 


763 


6.637258 


823 


6.712956 


883 


6.783325 


644 


6.467699 


704 


6.556778 


764 


6.638568 


824 


6.714170 


884 


6.784457 


645 


6.469250 


705 


6.558198 


765 


6.639876 


825 


6.715383 


885 


6.785588 


646 


6.470800 


706 


6.559615 


766 


6.641182 


826 


6.716595 


886 


6.786717 


647 


6.472346 


707 


6.561031 


767 


6.642487 


827 


6.717805 


887 


6.787845 


648 


6.473891 


708 


6.562444 


768 


6.643790 


828 


6.719013 


888 


6.788972 


649 


6.475433 1 


709 


6.563856 


769 


6.645091 


829 


6.720220 


889 


6.790097 


650 


6.476972 , 


710 


6.565265 


770 


6.646391 


830 


6.721426 


890 


6.791222 


651 


6.478510 


711 


6.566672 


771 


6.6m88 


831 


6.722630 


891 


6.792344 


652 


6.480045 ! 


712 


6.568078 


772 


6.648985 


832 


6.723832 


892 


6.793466 


653 


6.481577 


713 


6.569481 


773 


6.650279 


833 


6.725033 


893 


6.794587 


654 


6.483107 


714 


6.570883 


774 


6.651572 


834 


6.726233 


894 


6.795706 


655 


6.484635 , 


715 


6.572283 


775 


6.652863 


835 


6.727432 


895 


6.796824 


656 


6.486160 1 


716 


6.573680 


776 


6.654153 


836 


6.728629 


896 


6.797940 


657 


6.487684 ' 


717 


6.575076 


777 


6.655440 


837 


6.729824 


897 


6.799056 


658 


6.489205 ! 


718 


6.576470 


778 


6.656727 


838 


6.731018 


898 


6.800170 


659 


6.490724 


719 


6.577861 


779 


6.658011 


830 


6.732211 


899 


6.801283 


660 


6.492240 


720 


&57926JI 


780 


6.659294 


840 


6.733402 


900 


6.802396 
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TABLE IZ.— Hyperbolic or Natnral Logarithms. 



No. 


Log. 


No. 
961 


Log. 


No. 


Log. 


No. 


Log. 


No. Log. 


901 


6.803505 


6.867974 


1021 


6.928538 


1081 


6.985642 


1141 


7.039660 


902 


6.804614 


962 


6.869014 


10-22 


6.929517 


1082 


6.986566 


1142 


7.040536 


903 


6.805723 


963 


6.870053 


1023 


6.930495 


1083 


6.987490 


1143 


7.041412 


904 


6.806829 


964 


6.871091 


1024 


6.931472 


1084 


6.988413 


1144 


7.042286 


905 


6.807935 


965 


6.872128 


1025 


6.932448 


1085 


6.989335 


1145 


7.043160 


906 


6.809039 


966 


6.873164 


1026 


6.933423 


1086 


6.990257 


1146 


7.04403S 


907 


6.810143 


967 


6.874199 


1027 


6.934397 


1087 


6.991177 


1147 


7.044905 


908 


6.811244 


968 


6.875232 


1028 


6.935370 


1088 


6.992096 


1148 


7.046777 


909 


6.812345 


969 


6.876265 


1029 


6.936343 


1089 


6.993015 


1149 


7.046647 


910 


6.813445 


970 


6.877296 


1030 


6.937314 


1090 


6993933 


1150 


7.047517 


911 


6.814543 


971 


6.878327 


1031 


6.938285 


1091 


6.994850 


1151 


7.048386 


912 


6.815640 


972 


6.879356 


1032 


6.939254 


1092 


6.995766 


1152 


7.049255 


913 


6.816736 


973 


6.880384 


1033 


6.940223 


1093 


6.996682 


1163 


7.050123 


914 


6.817831 


974 


6.881411 


1034 


6.941190 


1094 


6.997596 


1164 


7.050989 


915 


6.818924 


975 


6.882438 


1035 


6.942167 


1095 


6.998510 


1165 


7.051856 


916 


6.820016 


976 


6.883463 


1036 


6.943122 


1096 


6.999423 


1156 


7.052721 


917 


6.821107 


977 


6.884487 


1037 


6.944087 


1097 


7.000335 


1167 


7.053586 


918 


6.822197 


978 


6.885510 


1038 


6.945051 


1098 


7.001246 


1158 


7.054450 


919 


6.8-23286 


979 


6.886532 


1039 


6.946014 


1099 


7.002156 


1159 


7.055318 


920 


6.824374 


980 


6.887553 


1040 


6946976 


1100 


7.003066 


1160 


7.056175 


921 


6.825460 


981 


6.888573 


1041 


6 947937 


1101 


7.003974 


1161 


7.057037 


922 


6.826545 


982 


6.889591 


1042 


6.948897 


1102 


7.004882 


1162 


7.057898 


923 


6.827629 


983 


6.890609 


1043 


6.949856 


1103 


7.005789 


1163 


7.058758 


924 


6.828712 


984 


6.891626 


1044 


6.950815 


1104 


7.006696 


1164 


7.059618 


925 


6.829794 


985 


6.892642 


1045 


6.951772 


1105 


7.007601 


1165 


7.060476 


926 


6.830374 


986 


6.893656 


1046 


6.952729 


1106 


7.008505 


1166 


7.061384 


927 


6.831954 


987 


6.894670 


1047 


6.953684 


1107 


7.009409 


1167 


7.062192 


928 


6.833032 


988 


6.895683 


1048 


6.954639 


1108 


7.010312 


1168' 7.063048 


929 


6.834109 


989 


6.896694 


1049 


6.955593 


1109 


7.011214 


1169! 7.063904 


930 


6.835185 


990 


6.897705 


1050 


6.956545 


1110 


7.012116 


1170 7.064759 


931 


6.836259 


991 


6.898715 


1051 


6.957497 


1111 


7.013016 


1171 7.065613 


932 


6.837333 


992 


6.899723 


1052 


6.958448 


1112 


7.013916 


1172 7.066467 


933 


6.838405 


993 


6.900731 


1053 


6.959399 


1113 


7.014814 


1173 


7.067320 


934 


6.839476 


994 


6.901737 


1054 


6.960348 


1114 


7.015712 


1174 


7.068172 


935 


6.840547 


995 


6.902743 


1055 


6.961296 


1115 


7.016610 


1175 


7.069023 


936 


6.841616 


996 


6.903747 


1056 


6.962244 


1116 


7.017506 


1176 


7.069874 


937 


6.842683 


997 


6.904751 


1057 


6.963190 


1117 


7.018402 


1177 


7.070724 


938 


6.843750 


998 


6.905753 


1058 


6.964136 


1118 


7.019297 


1178 


7.071573 


939 


6.844816 


999 


6.906755 


1059 


6.965080 


1119 


7.020191 


1179 


7.072422 


940 


6.845880 


1000 


6.907755 


1060 


6.966024 


1120 


7.021084 


1180 


7.073270 


941 


6.846943 


1001 


6.90S755 


1061 


6.966967 


1121 


7.021976 


1181 


7.074117 


942 


6.848005 


1002 


6.909753 


1062 


6.967909 


1122 


7.022868 


1182 


7.074968 


943 


6.849066 


1003 


6.910751 


1063 


6.968850 


11-23 


7.023759 


1183 


7.075809 


944 


6.850126 


1004 


6.911747 


1064 


6.969791 


1124 


7.024649 


1184 


7.056654 


945 


6-851185 


1005 


6.912743 


1065 


6.970730 


1125 


7.025538 


1185 


7.077498 


94(3 


6.852243 


1006 


6.913737 


1066 


6.971669 


1126 


7.026427 


1186 


7.078342 


947 


6.853299 


1007 


6.914731 


10G7 


6.972606 


1127 


7.0-27315 


1187 


7.079184 


948 


6.854354 


1008 


6.915723 


1063 


6.973543 


1128 


7.028201 


1188 


7.080027 


049 


6.855409 


1009 


6.916715 


1069 


6.974479 1 


1129 


7.029088 


1189 


7.080868 


950 


6.856462 


1010 


6.917706 


1070 


9.975414 


1130 


7.029973 


1190 


7081709 


951 


6.857514 


1011 


6.91S695 


1071 


6.976348 


1131 


7.030858 


1191 


7.082549 


952 


6.858565 


1012 


6.919C84 


1072 


6.977281 


1132 


7.031741 


1192 


7.083388 


953 


6.859615 


1013 


6.920672 


1073 


6.978214 


1133 


7.032624 


1193 


7.084226 


954 


6.860664 


1014 


6.92165S 


1074 


6.979145 


1134 


7.033507 


1194 


7.085064 


955 


6.861711 


1015 


6.922644 


1075 


6.980076 


1135 


7.034388 


1195 


7.085902 


956 


6.862758 


1016 


6.9-23629 


1076 


6.981006 


1136 


7.035269 


1196 


7.086738 


957 


6.863803 


1017 


6.924612 


1077 


6.981935 


1137 


7.036149 


1197 


7.087574 


958 


6.864848 


1018 


6.925595 


1078 


6.982863 


1138 


7.037028 


1198 


7.088409 


959 


6.865891 


1019 


6.926577 


1079 


6.983790 


1139 


7.037906 


1199 


7.089243 


960 

/ 


6.866933 


1020 


6.927558 


1080 


6.984716 , 

1 


1140 


7.038784 


1200 


7.090077 



TABLE IX. — ^Hyperbolic or Natural Logarithms. 
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No. Log. 




.095310 
.117784 
.182321 
.223143 
.262364 
.318454 
.336472 
.405465 
.470003 

.485506 
.530628 
.559615 
.587786 
.628608 
.641853 
.741937 
.753812 
.788457 
.810930 

.832909 
.864998 
.875468 
.916290 
.955511 
.965080 
.993252 

1.011601 



Log. 



1.029619 
1.056053 
L064711 
1.131402 
1.139434 
1.163151 
1.178655 
1.193922 
1.216396 

1.223775 
1.252763 
1.280934 
1.287854 
1.308333 
1.321756 
1.335001 
1.354546 
1.360976 
1.410987 

1.417066 
1.435088 
1.446919 
1.458615 
1.475906 
L 481 605 
1.504077 
1.526056 



No. 



Log. 



4i 

t^ 

4 

4 

P 

f 

it 

5^ 
5 
5 
5 

5A 



1.531477 
1.547563 
1.658145 
1.568616 
1.584121 
1.689235 
1.629241 
1.634131 
1.648659 

1.658228 
1.667707 
1.681757 
1.686399 
1.704748 
1.722767 
1.727222 
1.740466 
1.749200 
1.757858 

1.770706 
1.774952 
1.808289 
1.812378 
1.824549 
1.832581 
1.840550 
1.852384 



Log. 



1.856298 
1.871802 
1.887070 
1.890851 
1.902108 
1.909543 
1.916923 
1.927892 
1.931521 

1.960095 
1.963610 
1.974081 
1.981001 
1.987874 
1.998096 
2.001480 
2.014903 
2.028148 
2.031433 

2.041220 
2.047693 
2.054124 
2.063694 
2.066863 
2.091864 
2.094945 
2.104134 



No. 



i 

8 
9* 



Log. 



2.110213 
2.116255 
2.125251 
2.128231 
2.140066 
2.151762 
2.154665 
2.163323 
2.169054 

2.174752 
2.183237 
2.186051 
2.208274 
2.211018 
2.219203 
2.224624 
2.230014 
2.238046 
2.240710 

2.251292 
2.261763 
2.264364 
2.272126 
2.277267 
2.282382 
2.290006 
2.292535 



TABLE X.— Bednction of Latitude— Angle of the Vertical. 



Lat. 


Angles. 


; Lat. 


Angles. 


Lat. 


Angles. 


Lat. 


1 Angles. 


O'' 


O' (y 


23° 


8' 14" 


46^ 


ir 28" 


69** 


7' 42" 


1 


24 


24 


8 31 


47 


11 27 


70 


7 24 


2 


48 


! 25 


8 47 


48 


11 26 


71 


7 6 


3 


1 12 


i 26 


9 2 


49 


11 22 


72 


6 46 


4 


1 36 


i 27 


9 16 


60 


11 19 


73 


6 26 


5 


1 69 


' 28 


9 30 


61 


11 14 


74 


6 6 


6 


2 23 


: 29 


9 43 


62 


11 9 


75 


6 46 


7 


2 46 


1 30 


9 55 


63 


11 3 


76 


5 24 


8 


3 9 


31 


10 7 


64 


10 66 


77 


6 3 


9 


3 32 


32 


10 18 


66 


10 48 


78 


4 41 


10 


3 55 


33 


10 28 


56 


10 39 


79 


4 19 


11 


4 17 


34 


10 38 


57 


10 30 


80 


3 66 


12 


4 89 


1 35 


10 46 


68 


10 20 


81 


3 34 


13 


6 1 


36 


10 64 


69 


10 9 


82 


3 10 


14 


5 22 


37 


11 1 


60 


9 67 


83 


2 47 


15 


5 43 


38 


11 8 


61 


9 45 


84 


2 24 


16 


6 4 


39 


11 13 


62 


9 32 


85 


2 


17 


6 24 


40 


11 18 


63 


9 18 


86 


1 86 


18 


6 44 


41 


11 22 


64 


9 4 


87 


1 12 


19 


7 3 


42 


11 25 


65 


8 49 


88 


48 


20 


7 22 


43 


11 27 


66 


8 33 


89 


24 


21 


7 40 


44 


11 28 


G7 


8 17 


90 





22 


7 67 


45 


11 29 


68 


8 







I 



I 



TABLE XL 

REFRACTION OF CELESTIAL OBJECTS. 



I/O 


TA 


BUS 


2LU—aea 


TEOuOIl 


I ueieBcui 


A UDjeCIB- 


— Dim UD 


La Bi 


an. 








Refraction 




Befraction 






Refraction 1 


App.Alt. 








App.Alt. 






App^lt. 








of 


a * 


-Par. G 




of a * 


-Par. o 


Ofl 


a * 


-Par. 


6' C 


9' 


54" 


9' 45" 


6" C 


8' 80" 


8' 21" 


r 0' 


7' 


25" 


T 16" 


1 


9 


53 


9 44 


1 


8 29 


8 20 


1 




24 


7 15 


2 


9 


51 


9 42 


2 


8 27 


8 19 


2 




23 


7 14 


3 


9 


49 


9 41 


3 


8 26 


8 18 


3 




22 


7 13 


4 


9 


43 


9 39 


4 


8 25 


8 16 


4 




21 


7 12 


5 


9 


46 


9 37 


5 


8 24 


8 15 


5 




20 


7 11 


6 


9 


45 


9 36 


6 


8 23 


8 14 


6 




19 


7 10 


7 


9 


43 


9 34 


7 


8 22 


8 13 


7 




18 


7 9 


8 


9 


41 


9 33 


8 


8 20 


8 12 


8 




17 


7 8 


5 9 


9 


40 


9 31 


6 9 


8 19 


8 11 


7 9 




16 


7 7 


10 


9 


38 


9 30 


10 


8 18 


8 9 


10 




15 


7 7 


11 


9 


37 


9 28 


11 


8 17 


8 8 


11 




14 


7 6 


12 


9 


35 


9 26 


12 


8 16 


8 7 


12 




13 


7 5 


13 


9 


34 


9 25 


13 


8 15 


8 6 


13 




13 


7 4 


14 


9 


82 


,9 23 


14 


8 13 


8 5 


14 




12 


7 3 


15 


9 


31 


9 23 


15 


8 12 


8 4 


15 




11 


7 2 


16 


9 


29 


9 20 


16 


8 11 


8 2 


16 




10 


7 1 


17 


9 


28 


9 19 


17 


8 10 


8 1 


17 




9 


7 


13 


9 


26 


9 17 


18 


8 9 


8 


18 




8 


6 59 


5 19 


9 


25 
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40 





57 





51 


30 





18 


16 


29 




45 




87 


46 








66 





60 


73 





18 


15 


10 




44 




86 




20 





65 





49 


74 





17 


14 


20 




43 




36 




40 





65 





49 


75 





16 


13 


30 




43 




85 


47 








64 





48 


76 





14 


12 


40 




42 




34 




20 





54 





48 


77 





13 


11 


60 




41 




34 




40 





^3 





47 


78 





12 


11 


30 




41 




33 


48 








52 





46 


79 





11 


10 


30 10 




40 




32 


48 


20 





52 





46 


80 





10 


9 


20 




39 




82 




40 





51 





45 


81 





9 


8 


80 




39 




81 


49 








61 





45 


82 





8 


7 


40 




88 




80 




20 





60 





44 


83 





7 


6 


60 




37 




SO 




40 





49 





44 


84 





6 


6 


31 




37 




29 


50 








49 





43 


85 





5 


4 


10 




36 




29 




20 





48 





43 


86 





4 


3 


20 




35 




28 




40 





48 


.0 


42 


87 





3 


8 


30 




35 




27 


61 








47 





42 


88 





2 


2 


40 




84 




27 




20 





47 





41 


89 





1 


1 


31 50 




34 




26 


51 


40 





46 





41 


90 












TABLE XII. 

DEPRESSION (DIP) AND DISTANCE OF HORIZON, 



TABLE XIIL 

CONVERSION OF NAUTICAL VELOCITIES. 



TABLE XIV. 

MULTIPLES FOR CONVERTING LOGARITHMS. 



uo 




S^ 



1 

2 
Z 

4 

7 

9 
10 : 

n i 

12 t 

1^ 

14 

15 

16 

J7 

18 

IS^ 

20 

21 

22 

23 

24 

25 



(^ 


ttJ5 


1.2 


1 


22L7 


L7 


1 


41 


2L1 


1 


57 


SL4 


2 


lOJl 


2L< 


2 


2$ 


2L* 


2 


:S(4J| 


3.1 


2 


45.4 


3u4 


2 


55^ 


3.4 


3 


4.9 


3.3 


Z 


1^ 


3.» 


Z 


22 


4.1 


Z 


31 


4.3 


Z 


38J8 ! 


4.4 


Z 


46.6 \ 


4.6 


Z 


64 1 


4.7 




1 ! 


4.9 




8 


5.0 




15 


5.2 




2L7 


6.3 




28 . 


5.5 




34 


5.6 




40 


5.7 




47 


5.8 




52.5 


5.9 



27 



29 
39 
31 
32 
ZZ 
34 
35 
Z6 

37 
88 

39 
40 
41 
42 
43 
44 
45 
46 
47 

! 49 
50 



4 58 

5 %9 
94 

15 
20^ 

25.7 
31 
Z6 
41 

4a7 

51 
5$.8 
0.6 
4.9 
10 
14.6 
19 

6 21.6 
6 28 
6 32 
6 38 

6 41.7 

6 45 

6 49.5 

6 53.7 



5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 



CI 
6^ 

6L3 
C4 

6L5 
C6 

6.7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 
7.6 
7.7 
7.8 
7.9 

ao 

8.1 
8.1 
8.2 
8.3 

&4 



51 
52 
53 
54 

55 
56 

57 
58 
59 
60 

65 

70 

75 

80 

85 

90 

95 

100 

110 

120 

130 

140 

150 

160 

200 



6 57 

7 2 



7 
7 
7 
7 
7 
7 
7 
7 
7 
8 






6 

10 
13.9 
17.8 
21-7 
25.6 
29 
33 
51.7 
8.8 
8 26.7 
8 45.5 

8 59 

9 15 
9 30 
9 45 

10 13.8 

10 40.8 

11 7 
11 31.8 

11 56 

12 19.8 

13 47 



Miles. 



8.5 

8.6 

8.6 

87 

8.8 

8.9 

9.0 

9.0 

9.1 

9.2 

9.4 

9.9 

10.3 

10.6 

10.9 

11.3 

11.5 

11.9 

12.5 

13.0 

13.5 

14.1 

14.6 

15.0 

16.8 



TABLE XIIL^ConYenioii ot Nautical VelodtleB. 



No. 



1 
2 
8 
4 
5 



Knotuper 
hr. into ft. 
per second. 



1.688 
8.876 
5.064 
6.752 
8.439 



No. 





7 

8 

9 

10 



Knots per 
hr. into ft. 
per second. 



10.127 
11.815 
13.503 
15.191 
16.879 



No. 



1 
2 
3 
4 
5 



,Ft. per sec. 

into Knots 

per hour. 



0.592 
1.185 
1J77 
2.370 
2.962 



No. 



6 

7 

8 

9 

10 



Ft. per sec 

into Knots 

per hour. 



8.555 
4.147 
4.740 
6.332 
5.925 



TABLE XIV.— Multiples for Converting Logariihma 



No. 



1 
•J 
H 
4 
5 



('otiimon into 

Natural or 

Uyjierliollo, 

2.802r.f?5 
4.605170 
0.907756 
J).21034() 
11.512U25 



No. 



6 
7 
8 
9 
]0 



Commou into 
' Natural or 
Hyperbolic. 



13.815510 
16.118096 
18.420681 
20.723266 
23.025851 



No. 



1 
2 
3 
4 
5 



Natural or 
. Hyperbolic 
into Common. 



0.434294 
0.868589 
1.302883 
1.737178 
2.171472 



No. 



6 
7 
8 
9 
.10 



Natural or 

Hyperbolic 

into Common. 



2.605767 
8.040061 
3.474866 
8.908650 
4.342945 



TABLE XV. 

COMVEBSION OF DEGREES INTO H0T7BS, ETC. 



TABLE XV.— Convenion of Degiees into Honra, and vice vena. 181 







Degrees. 






Minutes. 


Seconds. 1 




h. m. 




h. m. 




h. m. 




m. 8. 




8. 


1* 


4 


61* 


4 4 


121* 


8 4 


r 


4 


r 


0.07 


2 


8 


62 


4 8 


122 


8 8 


2 


8 


2 


0.13 


3 


12 


63 


4 12 


123 


8 12 


3 


12 


3 


0.20 


4 


16 


64 


4 16 


124 


8 16 


4 


16 


4 


0.27 


6 


20 


65 


4 20 


125 


8 20 


6 


20 


6 


0.33 


6 


24 


66 


4 24 


126 


8 24 


6 


24 


6 


0.40 


7 


28 


67 


4 28 


127 


8 28 


7 


28 


7 


0.47 


8 


32 


68 


4 32 


128 . 


8 32 


8 


32 


8 


0.63 


9 


36 


69 


4 36 


129 


8 36 


9 


36 


9 


0.60 


10 


40 


70 


440 


130 


840 


10 


040 


10 


067 


11 


44 


71 


4 44 


131 


8 44 


11 


44 


11 


0.73 


12 


48 


72 


4 48 


132 


8 48 


12 


48 


12 


0.80 


13 


52 


73 


4 62 


133 


8 62 


13 


52 


13 


0.87 


14 


56 


74 


4 56 


134 


8 66 


14 


56 


14 


0.93 


15 


1 


75 


6 


135 


9 


15 


I 


15 


1.00 


16 


1 4 


76 


5 4 


136 


9 4 


16 


1 4 


16 


1.07 


17 


1 8 


77 


6 8 


137 


9 8 


17 


1 8 


17 


1.18 


18 


1 12 


78 


6 12 


138 


9 12 


18 


1 12 


18 


1.20 


19 


1 16 


79 


6 16 


139 


9 16 


19 


1 16 


19 


1.27 


20 


120 


80 


6 20 


140 


9 20 


20 


120 


20 


1.33 


21 


1 24 


81 


5 24 


141 


9 24 


21 


1 24 


21 


1.40 


22 


1 28 


82 


5 28 


142 


9 28 


22 


1 28 


22 


1.47 


23 


1 32 


83 


5 32 


143 


9 32 


23 


1 32 


23 


1.63 


24 


1 36 


84 


5 36 


144 


9 36 


24 


1 36 


24 


1.60 


25 


1 40 


85 


6 40 


145 


9 40 


25 


1 40 


25 


1.67 


26 


1 44 


86 


6 44 


146 


9 44 


26 


1 44 


26 


1.73 


27 


1 48 


87 


5 48 


147 


9 48 


27 


1 48 


27 


1.80 


28 


1 52 


88 


5 62 


148 


9 62 


28 


1 62 


28 


1.87 


29 


1 56 


89 


6 56 


149 


9 56 


29 


1 56 


29 


1.93 


30 


2 


90 


6 


150 


10 


30 


2 


80 


2.00 


31 


2 4 


91 


6 4 


151 


10 4 


31 


2 4 


31 


2.07 


32 


2 8 


92 


6 8 


152 


10 8 


32 


2 8 


32 


2.13 


33 


2 12 


93 


6 12 


163 


10 12 


33 


2 12 


38 


2.20 


34 


2 16 


94 


6 16 


154 


10 16 


34 


2 16 


34 


2.27 


35 


2 20 


95 


6 20 


155 


10 20 


35 


2 20 


86 


2.33 


36 


2 24 


96 


6 24 


156 


10 24 


36 


2 24 


36 


2.40 


37 


2 23 


97 


6 28 


167 


10 28 


87 


2 28 


37 


2.47 


38 


2 32 


98 


6 32 


158 


10 32 


88 


2 32 


38 


2.53 


39 


2 36 


99 


6 36 


169 


10 36 


39 


2 36 


89 


2.60 


40 


2 40 


100 


6 40 


160 


10 40 


40 


2 40 


40 


267 


41 


2 44 


101 


6 44 


161 


10 44 


41 


2 44 


41 


2.73 


42 


2 43 


102 


6 48 


162 


10 48 


42 


2 48 


42 


2.80 


43 


2 52 


103 


6 52 


163 


10 62 


43 


2 62 


43 


2.87 


44 


2 56 


104 


6 56 


164 


10 56 


44 


2 56 


44 


2.93 


45 


3 


105 


7 


165 


11 


45 


3 


45 


3.00 


46 


3 4 


106 


7 4 


166 


11 4 


46 


3 4 


46 


3.07 


47 


3 8 


107 


7 8 


167 


11 8 


47 


3 8 


47 


3.13 


48 


3 12 


108 


7 12 


168 


11 12 


48 


3 12 


48 


3.20 


49 


3 16 


109 


7 16 


169 


11 16 


49 


3 16 


49 


'3 27 


60 


3 20 


110 


7 20 


170 


1120 


60 


3 20 


60 


3.33 


51 


3 24 


111 


7 24 


171 


11 24 


61 


3 24 


61 


8.40 


52 


3 28 


112 


7 28 


172 


11 28 


62 


3 28 


62 


3.47 


53 


3 32 


113 


7 32 


173 


11 32 


63 


3 32 


53 


3.53 


54 


3 36 


114 


7 36 


174 


11 36 


64 


3 36 


64 


8.60 


55 


3 40 


115 


7 40 


176 


11 40 


65 


3 40 


65 


3.67 


56 


3 44 


116 


7 44 


176 


11 44 


56 


3 44 


56 


3.73 


57 


3 48 


117 


7 48 


177 


11 48 


57 


3 48 


67 


8.80 


58 


3 52 


118 


7 52 


178 


11 62 


68 


3 62 


68 


3.87 


59 


3 56 


119 


7 56 


179 


11 66 


59 


3 56 


69 


3.93 


60 


4 


120 


8 


180 


12 


60 


4 


60 


4.00 



TABLE XVL 

PARALLAX OF THE PLAI^TSt 



183 






TABLE XVL— F«mll«z of tba FUneti. 








'& 


Plaiief, Jlorur.nul Parallel. 


*/i^: 




2" 


3" 


4^ 


5" 


6" 




&" 


9" 


10' 


20" 


3(y 


6- 


Ttf- 


2.0" 


3.0" 


J-C 


5.0" 


O.O' 


7.0" 


8.0" 


8 0" 


10.0" 


19.6" 


29.B" 


6- 


7 


1.0 


2.0 


8,0 




B.0 


CO 


n.a 


7.B 


6.9 


9.9 


19.3 


29.8 


7 


S 


IX) 


S,0 


8.0 


4!o 


4.9 


CO 


6-9 


7.9 


3.9 


B.9 


19.7 






11 


1.0 


o 


2.9 


3.9 


4.9 


6.9 


6.9 


7.& 


B8 


6.S 


19,6 


29.4 


1! 


13 


1.0 


a 


2.0 


3.9 


4.9 


5.8 


8.3 


7.8 


3,8 


fl.7 


19.6 


29.3 


13 


IS 


]/) 


A 


a.o 


3,8 


1.8 


£.8 


fl,S 


7,7 


8.7 


8.7 


19,3 


29.0 




17 


1,0 


9 


a.s 


3.3 


4.3 


67 


6.7 


7.6 




B.6 


19.1 


28.7 


17 


19 




1.9 


2.8 


3,8 


4,7 


fl.7 




,6 


S.5 




18.9 


28.4 


19 


21 


0,9 


A 


is 


37 


47 


5.a 


ej 


.G 


8-4 


6,.3 




28.0 


21 


23 


o,d 


:.8 


2.8 


37 


4.6 


e.5 


6.4 


^ -4 


8.3 


9.2 


18,4 


27.6 


23 


25 




■8 


2.7 


3.^ 


4-5 


6.4 


S3 




8.3 


9.1 


18.1 


27.2 


25 


27 


oifl 




2.7 


3.3 


4.4 


53 


S3 




6.0 


8.9 


17.8 




27 


SB 


0.0 


'.7 


2.e 


Si 


4-4 


52 




70 


7.9 


8.7 


17.5 


26!3 


29 


81 


0.9 


-:,T 


2.B 


a, 4 


43 


6,1 


44 


6.0 


77 


8,6 


17.1 


25.7 


31 


S3 


€.8 


17 


2,5 


3.4 


in 


5.0 


59 


d.7 


!,6 


8.4 


16.3 


25.4 


33 


86 


0.8 


.0 


S.5 


3,3 


4.i 


4S 


6.7 


0.tt 


7-4 


8.2 


16.4 


24.6 


35 


37 


o.a 


.« 


2.1 


5.'i 


4.0 




54 


4.4 


79 


8.0 


18.0 


24.0 


37 


3» 


0.8 


.0 


2.3 


3.1 


3.9 


4.7 


6.4 


as 


7.0 


7.8 


15,5 




39 


«l 


0.8 


.5 


Z3 


3.0 


3.S 


45 


53 


6.0 


43 


7.5 


15,1 


22!b 


41 


43 


0.7 


:,5 


2.3 


a.9 


3-S 


44 


S.l 


£.9 


e.6 


T.3 


146 


21.9 


43 


46 


0,? 




2.1 


2.8 


3.5 






5.7 


4.4 


7.1 


14,1 


21.2 


45 


<7 


0.7 


[4 


20 


2.7 


3.1 


ti 


*.8 


5.5 


0.1 


6.8 


13.6 


20,5 




« 


0.7 


-3 


2.0 


i.a 


33 


3.9 


i.i 


£.a 


6-4 


B.3 


13.1 


1B.7 


49 


fil 


(ua 




!.9 


2.5 


3.1 


3.8 


4.4 


5.0 


57 


6.3 


12.6 


18.9 


61 


E3 


o.e 


'■2 


18 


24 


S.0 


3.3 


4.2 


4.3 


5,4 


6.0 


12,0 


18.0 


63 


65 


00 


1.1 


1,7 


a.3 


2.9 


S.4 


4.0 


4,6 


53 


5,7 


11.5 


17,2 


66 


6S 


o.fl 




1.7 


22 


2.8 


3.4 


3.9 


4.5 


6.0 


6.0 


11.2 


16.8 


66 


57 


0-6 


'.1 


I.il 


: .2 


27 


3.3 


3.8 


44 


4.5 


6.4 


10-9 


16.4 


67 


63 


OJ! 


.1 


1,8 




2.6 


3.2 


S.7 


4.3 


4.7 


5.3 


10.6 


15.8 


58 


59 


0.5 


.0 


1.5 


21 


3« 


S.l 


3.6 


4.1 


4-4 


61 


10 3 


15-6 


69 


tiO 


05 


.0 


1.6 


2.0 


2.6 


3.0 


3.5 


4.0 


4.5 


6.0 


10,0 


16.0 


60 


61 


as 


.0 


l.G 


3 


2.4 


2.9 




3.9 






9.7 


14 5 


61 


63 


0J5 


03 


1.4 




2.3 


2,8 


sis 


3.8 


4.3 


47 


9.4 


14.1 




63 


0,5 


0,:. 


1,4 


;s 


HA 


2.7 


3.2 


3.6 


4.1 


46 


9.1 


13.6 


63 


64 


^■i 


0.9 


18 


1^ 


a.2 


±S 


8.1 


3.5 


8,9 




S,8 


13.1 


61 


115 


4.4 


0. 


1.3 


.7 


2.1 


25 


8.0 


8.4 


3.8 


43 


8.4 


12.7 


65 




0.J 


4,S. 


1.2 


l.« 


2-fl 


i.t 


23 


s,a 


.7 


4.1 


8,1 


12.2 


66 


67 


0.1 


0, 


1-3 


.8 


2.0 


2.3 


2.7 


3.1 


.5 


3.9 


7.8 


11,7 


67 


63 


0.1 


0. 


1.1 


,6 


19 


2.2 


2.4 


3.4 


.4 


3.7 


7.5 


11.2 


63 




a4 


0. 


1.1 


1.4 


1.S 


2-1 


25 


2.9 


3J3 


3,6 


7.3 


10.7 




70 


0.3 




LO 




L7 




2.4 


a.7 


.1 




6.8 




70 


71 


0.3 


o' 


1.0 




1.8 


2^0 


23 


2,4 


2.9 


8!2 


6-5 


B!a 


71 


73 
73 


8-J 


0. 

0. 


0.fl 

0.9 


13 

.3 


1.5 
1.5 


1.9 
1.8 


25 

2.0 


3.5 
23 


2.8 


3.1 
3.9 


6.2 
6.8 


9.3 
8.8 


72 
73 


i 


0.3 


0,il 


0.8 


I.l 


1.4 


1.7 




2,2 


2:5 


2.7 


6,5 


8,3 


74 


5 


0.4 


0,5 


0,8 


.0 


1.3 


1.6 


I.a 


2.1 


23 


2.6 


6.2 


7.8 


75 


U 


0.3 


0.^ 


4.7 




1.3 


1.5 


1.7 


1.9 


23 


2.4 


4.S 


7.3 




7 


02 





4-7 


o!b 


l.I 


13 


1.(3 


15 


.0 


2.2 


4.5 


6.7 


77 




as 


0.4. 


0.fl 


0,3 


1.0 


12 


1,4 


1.7 


IS 


2.1 


4.3 


6.2 




79 


0.3 


0. 


0.6 


0.8 


1.0 


1.1 


1.3 


1.6 


1.7 


1.9 


3.8 


6.7 


79 


80 




OJ 


0.5 


0.7 


0.9 


1.0 


1.2 


1.1 


1.5 


1.7 


3.5 


6.2 


80 


SI 


C'2 


03 


OJ 


4.4 


0,3 


0.9 


It 


L2 


1.4 


1.6 


3.1 


4.7 


81 


83 


4.1 


0.13 


0.4 


Qa 


0-7 


0-3 


I.O 


1.1 




1,4 


as 


4.2 


83 


83 


0.1 


0^ 


0.4 


0.5 


4.H3 


OJ 


l.S 


LO 


'.I 


1.3 


2.1 


3.6 


83 


84 


41 


4 


0.3 


D.4 


4.5 


0.8 


0-7 


0.S 


4.9 


1.0 


2.1 




84 


86 


0.1 


4- 
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TABLE XVir. 

])IP OF THE SEA HOBIZOKl 



TABLE ]^VIIL 

REDUCTION OF THE MOON'S EQUATOEIAL PABALLASL 



TABLE XIX 

SUN'S PARALLAX.' 
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-Dip of Sea Horizon. 
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Height 






Height 




Height 




Height 






of 


Dip. 1 


of 


Dip. 


of 


Dip. 


Dip. 




Eye. 






Eye. 




Eye. 




Eye. 
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/ 




/ // 




/ '/ 




/ // 




1 





58.5 


20 


4 21.7 


89 


6 4.9 


68 


7 25.6 




2 


1 


22.7 


21 


4 28 


40 


6 10 


69 


7 29 




3 


1 


41 


22 


4 34 


41 


6 14.6 


60 


7 83 




4 


1 


57 


23 


4 40 


42 


6 19 


65 


7 61.7 




5 


2 


10.8 


24 


4 47 


43 


6 21.6 


70 


8 8.8 




6 


2 


23 


25 


4 52.5 


44 


6 28 


75 


8 26.7 




7 


• 2 


34.8 


26 


4 58 


45 


6 32 


80 


8 45.5 




8 


2 


45.4 


27 


6 2.8 


46 


6 38 


85 


8 69 




9 


2 


55.5 


28 


5 9.6 


47 


6 41.7 


90 


9 15 




10 


3 


4.9 


29 


6 15 


48 


6 45 


95 


9 30 




11 


3 


14 


30 


6 20.5 


49 


6 49.5 


100 


9 45 




12 


3 


22 


31 


6 25.7 


60 


6 63.7 


110 


10 13.8 




13 


3 


31 


32 


5 31 


61 


6 67 


120 


10 40.8 




14 


3 


38.8 


33 


6 36 


62 


7 2 
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11 7 




15 


3 


46.6 


34 


6 41 


53 


7 6 
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16 


3 


54 


35 
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64 


7 10 
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4 


1 
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5 51 
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7 13.9 
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4 


8 


37 
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15 
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[. — Bednction of the Moon's Equatorial Parallax. 
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1.4 
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2 


2 
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3.1 
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36 




3.7 
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4 
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4.6 
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6 
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6.6 
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7 
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TABLE XIX.-^nn*8 Paiallaz in Altitude. 




Altitudes, 
Parallax, . 


• • 

• • 


0' to 12* 


15* to 30' 


33° to 39* 


42* to 48' 
6" 


51' to 57' 




9" 


8^ 


T 


6" 




Altitudes, 


• • 


60' to 


66' 


69* to 72" 


75' to 78' 


81" to 84' 


87' to 90* 




Paralli 


IX, . 


4" 


sr 


2* 


V 


(r 


^ 
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TATITiB JUL— AitgiiiPiiUUiutt cf ]Ioqd*i Ooini diMiiBtPT 
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North, 


South. 


1 




1 


Sontt. 


North. 


N. byB. 


abyW. 


P 


2 48 46 
6 37 30 
S2S IS 
1115 
14 3 46 

18 62 30 

19 41 IS 
S2 30 
25 IS 45 
23 7 30 
SO Bfl 15 

IIS^ 

39 22 30 
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